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Deséription of the Edison Steatii Dynamo. 


By T. A. Eprson, Pu. D., AND CHARLES T. 


PORTER. 


A PAPER READ BEFORE THE AMERICAN SO- 


CIETY OF MECHANICAL ENGINEERS, 





The central Edison station of the first dis- 
trict in New York City will, when fully 
equipped, be supplied with twelve dynamos, 
each of which is nominally rated as a 1200- 
light machine, at 16 candle-power incandes- 
cence, but is capa- 
ble of supplying 
1400 lights of this 
power, continu- 
ously, and with 
high economy, 
without heating 
the armature, or 
burning or injur- 
ing the commuta- 
tor or brushes. 
This increased ca- 
pacity is due 
improvements i 
the lamp itself. 

The armature of 
each dynamo is 
driven by a Porter- 
Allen 
11,3,” 
cylinder 


lo 
n 


of 
diameter of 
1 i 
directly 
and 
revo- 
lutions per minute 
giving a 
travel of 983 feet 
per minute. 
The steam 
supplied by eight 
Babcock & Wilcox 
boilers of 2,000 ag- 
gregate 


engine, 


by 
stroke, 

connected, 
making 350 


piston 


Is 


horse 
power, and which 
will work under a 
pressure of about 
120 pounds. These 
occupy the basement of the building. 
them, the first and second floors being re- 
moved, an iron superstructure is erected 
tirely separated from the walls of the build- 
ing, and on this the combined dynamos and 
engines are placed. 


Over 


One-half of this equipment is now nearly 
ready for service, and the remainder is ex- 
pected to be completed during the coming 
season. 

The armature of the dynamo is of the form 
commonly known as the Siemens armature, 
but in its construction and 


“connecting up ” 
it differs radically from all others. 
The foundation of the armature, or the 


iron core which is built upon the shaft, is 
made up of sheet iron discs, separated from 
each other by sheets of tissue paper, and 
bolted together. This has all the advantages 
of a solid iron core in strengthening the mag- 
netic field, while it completely prevents the 
great loss of power by local currents, which 
would circulate in the iron if it were solid. 


In the place of insulated wires, the cylindric- 
al face of the armature is made up of heavy 
copper bars, trapezoidal in section, each bar 
being insulated, 


and also separated from its 








neighbors and from the iron core underneath 
by an air space. 

The connection between the bars on op- 
posite sides of the armature, to form the elec- 
trical circuit, is made hy copper discs, of the 
same diameter as the core. At cach end of 
the core are one-half as many of these copper 
discs as there are bars, each disc being insu- 
lated from its neighbors, and the whole be- 
ing bolted together in such a manner as to 
form, with the discs of sheet iron constitu- 
ting the one solid mass. Each disc is 
formed with projecting lugs on its opposite 
sides to which the two bars are connected. 


core, 
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The connections between the opposite sur- 
faces of armature are of no benefit in 
electric current, but 
introducing useless resistance 

By using for this connection 
copper discs in the manner described, a 


an 
generating an 
necessary evil, 


are a 
into the circuit. 
great 
weight of copper is disposed in a limited 
space; and so this useless resistance, and con 
sequent loss of energy, is reduced to a mini- 
mum, 

This method, reduces the work 
to a simple machine construction, in which 
and the opera- 
tions can be much cheapened and facilitated 
by the use of special tools. 


moreover, 


all the parts are duplicates, 


The spaces between the armature bars ad- 
mit of a free circulation of air, thereby pre- 
venting the accumulation of heat, and in- 
creasing to an enormous degree the capac ity 
of the machine. The armature is at intervals 
wound with piano wire over the bars to resist 
the centrifugal force developed by their revo- 
lution. 

The commutator and brushes of an elec 
trical machine are the parts subject to the 
greatest depreciation. In this all 
parts of the end of the armature are so con- 


machine 
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| structed as to be easy of and they can 
be quickly and cheaply repaired, or removed 
and replaced by new parts, when necessary. 
Any accident would require but a short stop- 
page for repairs. 


access, 


Provision is made for keeping a continuous 


}and rapid circulation of air over the entire 


face of the armature. 


This armature is 27.8 in diameter by 61” 
long. The commutator adds 18” to this 


length, and is itself 12} in diameter. The 


armature shaft is of steel, 73” diameter, 
having a total length of 10’3”. The jour- 
nals are 64’7 in diameter 15” long, 


by and 
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COMBINED). 


run in babbitt-metal bearings in pillow blocks 
of the giving the greatest stiffness 
with minimum of weight. 

Provision is made for continuous water cir 
culation underneath the and for con 
tinuous lubrication, with traps to prevent the 
creeping of the oil along the shaft and reach 
it 
bearings and convey it 


box form, 


boxes, 


and drains to receive 
as it runs through the 
to a drip pan. 


ing the commutator, 


The magnet is made up of two immense 
cast iron ‘‘pole pieces,” between the semi 


the 
soft iron cores 


which armature 


twelve cylindrica! 


cylindrical faces of 
volves, 


re 
at 
tached to these pole piéces, and made mag- 
current circulated in 
the wire wound around them, and four 
iron keepers connecting the back ends of 


netic by an electrical 
soft 
these cores. Eight of the cores are attached 
to the upper pole piece, and four to the lower 
one, 


The width of these ‘‘ poles” is 49”, and 
their height 611,”. The length of the twelve 
soft iron cores is 57, the diameter of the 
eight upper ones is 8”, and of the four lower 
ones 9”, 

The four soft iron keepers are each 11’ 


pore MAKERS AND die 
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wide by 9” in thickness, 
of the magnet is 94’. 


and the total length 


The magnet is insulated by cast zine bases 
‘in thickness. 
The weight of the dynamo is as follows: 





Armature and shaft.............. 9 S00 Ibs. 
TDW O-DINOW, DIOGES, .s65 s8eccewe ys 1,340 lbs, 
Magnet, COMPIEtE, «6:65:66 6 0.6 060% 33,000 Ibs. 
MAO TIRMOES Coie sivos coarsest. 680 Ibs. 
MUON i ee how cee Ve Contec 44,820 lhs. 

The copper is distributed as follows: 
In the OTMACUTO DATS. 6.6 ccc ccs ccs 590 Ibs. 
es CLT RS ie 1,350 Ibs. 
In the magnet wire............... 1,500 Ibs. 
Total. .3,440 Ibs, 
Mr. Edison was 
early — impressed 
with the convic- 
tion that to give 


steady and reliable 
motion these 
armatures it would 
to 


e n- 


to 
be necessary 
an 
each one 


connect 
gine to 
of them 
This 
has 


directly. 
combination 
termed 
by him the Steam 
Dynamo. 

In adapting the 
Porter-Allen en- 
vine to this service 


been 


a special construc- 
tion 


in some re- 
speets was found 
to be called for, 
These special fea- 


tures will be brief- 
ly described. 
It 


portant to avoid a 


seemed im- 
rigid connection 
the 
gine and the arma- 
ture shafts, which 
would require the 
of 


be 


between en 


series 
to 
maintained 


entire 
bearings 
abso- 
In 
self-adjusting 


lutely in line, 
of this, 
coupling [see Fig 


errors of 


place therefore, a 
5, page 3] has been intro- 
will permit of 
alignment without any abnormal 
friction being produced in the bearings.* 
The point of difficulty was the backlash, 
the engine having no fly-wheel, 
itself, 
through the coupling. 


duc which considerable 


except the 
heavy armature which was to be driven 

Provision was made 
for taking this up by steel keys of a 
what 
tongues of the 


some- 

which the 
freely, while 
they themselves are immovable. These keys 
held threaded in 
wrought iron rings covering the flanges on 
the ends of the shaft. All the faces liable to 
move upon cach other are oiled from a cen 
tral reservoir. This coupling is a very com- 
pact affair, without a projection anywhere 
above its surface, and gives every promise of 


peculiar form, between 


coupling move 


are between set-screws 


completely answering its purpose. 


The engine is made with a forked bed and 
two shaft bearings and a double crank, and 

* This coupling is the same in principle as the 
Oldham coupling shown in the AMERICAN Ma 
CHINIS®T, Aug, 27, ISS81. 
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so is completely self-contained. It is shown 
in plan and elevation, Figs. 1 and 2. 

The shaft having no support beyond these 
bearings on either side, unusual stiffness was 
required in the crank pin to prevent deflec- 
tion under the great strains to which it is sub- 
jected. 

A novel form of pin (see Fig. 3) was pro- 
posed by Mr. Richards, which is found to 
possess all the rigidity required, It is pro- 
vided with flanges which are let into each 
crank, and held each by four screws,’ as 
shown, while the shanks of the pin are also 
forced firmly into the cranks. 

Special appliances enabled the work of 
putting the cranks together in this manner to 
be done with extreme and uniform accuracy. 

The engine is so arranged as to have the 
valve gear on the side furthest from the 
dynamo. The engineer has not to go be- 
tween the engine and the dynamo, when 
running, for any purpose. 

The connecting rod (Fig. 4) is of steel, and 
the crank-pin boxes are formed directly in the 
end of it. 

This end is finished from a solid forging, 
and chambered out for babbitt metal. The 














R=the revolutions per minute; 
‘=the length of the crank in decimals 
of a foot; and 

c=the coefficient of centrifugal force. 


The connecting rod is 48”, or 6 cranks, in 
length. This affects the initial acceleration, 
making this to be on the dead center farthest 
from the crank 7526 Ibs., and on the dead 
center nearest to the crank 5376 Ibs., a differ- 
ence of 40 per cent. 

The area of the cylinder is 98.2 square 
inches. 

The area of the piston rod, 1} inches diam- 
eter, is 2.4 square inches, leaving area of cyl- 
inder at crank end 95.8 square inches. 

The initial accelerating forces are therefore 
as follows, viz.: at the end of the cylinder 
farthest from the crank 77 lbs., and at the 
end of the cylinder nearest to the crank 56 
Ibs., on the square inch of piston area. 

The counterweight was after some trials 
fixed at 135 lbs. This leaves 99 Ibs. of the 


reciprocating parts running unbalanced. It 
is found that this is not sufficient to disturb 
the stability of the engine, while on the other 
hand the counterweight is not so great as to 
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these dynamos gives the following results, | lamps to be increased in the ratio of 102° to 
as shown by the indicator diagrams, which | 982, or to 382 lamps. 
* 


are here reproduced full size; scale 80 Ybs. to 
the inch. 

The lamps used in all the trials were of the 
older construction, of wkich 84} lamps, at 


16 candle-power incandescence, require one | 


horse power of electrical energy. 
Since these were placed for experimental 
uses, improvements in the lamp have increas- 


ed their economy, so that onc horse power is | 


sufficient to maintain fully 10 of the present 
lamps at 16 candle power incandescence. 
Diagram No. 1 shows the friction 
of engine and dynamo at 350 
revolutions per minute, requir- 


PT chee see WNhoraie ne see Ree aed 13.63 H.P. | 


Diagram No. 2 shows the resist- 
ance with the magnet circuit 
FEL = Sole oases slere erste istatereevorsierv, oie 19.17 BP. 


The pressure of the armature was 104 volts, 
showing a loss in the conductor of 2 volts, 
which would increase the number of lamps 


|as 104 : 102.* 
| The total correction is therefore as follows: 
| 10 1022 104 

| 300 x a5* 92 X 402 =889 lamps. 

The power exerted was...... 60.6 H.P. 
which gives to the indicated 
| horse power 

289-+-60.6=6.42 lamps. 

The magnet circuit had now a resistance 
| of 5.28 ohms with 104 volts pressure, repre- 
senting 

1042 x 44,3 _ 

5.28 x 33,000 

| Substituting this in place of 2.46 H.P. in 

| the first trial, we have 19.46 H.P., which, 

| deducted from 60.6 H.P., leaves net 41.14 
5 Ol eg 

| This gives 389+41.14=9.45 lamps per 
| H.P. 

Diagram No. 4 shows the work dore in 
| maintaining 700 lamps. 

The pressure of the lamps was maintained, 
‘asin the preceding trial, at 102 volts, which re- 
quired at the armature a pressure of 105 volts. 

The total correction in this case is therefore 
10 . 102? 105 

XS x 

8.5 982 102 

The power exert- 
= ed was 115.83 HP. 
giving to the indi- 
cated horse power 
919-+-115.88=7.93 
lamps. 
i a) ey The resistance 
of the magnet cir- 
cuit was now 4.78 
| Se | | ohms, with 105 
volts pressure, rep- 
resenting, 

105? x 44 3 

4.78 x 38,000 
31 HP. 


gS 


700 x =919 lamps. 








bolts are then 





Fie, 2—ELEVATION OF ENGINE. 





fitted, after which 





it is parted and 
holes are drilled 
for holding the 
babbitt securely. 
In the connect- 
ing rods for single 
crank engines of 
this type perma- 
nent length of rod 

















is secured by form- 
ing the crank pin 


Substituting 
this in place of 
2.46 H.P. in the 
first trial, we have 

















end solid, and tak- 




















ing up the wear by 








a wedge closing up 
the inside box. In 
these double crank 
engines this con- 
struction is im 
practicable, but 
the same object is 
attained by form- 
ing the cross head 
end in the manner 
shown, in which 
the strap is made 
permanent, and 








Fig, 


the inside box is closed up by a key bearing | exert an objectionable strain in the vertical 
| 


against a steel plate. 
The weight of the reciprocating parts of 
this engine is as follows: 


Piston, With YOd ..6..e0000 $83 Ibs. 
OY, . a * 
Connecting rod..........3. 1p «* 

OS a RRA ioe ye 234 Ibs. 


| direction. 


The total weight of the engine is 6,445 Ibs. 

The engine and dynamo are mounted on a 
cast-iron base plate, made for convenience 
in two parts, and bolted together. 

The dimensions of this base plate are as 
follows: length 14 feet, width 8 feet 9 inches; 
and its weight is 10,300 Ibs. The entire 


The initial acceleration of this mass, or the | weight is therefore as follows: 


force required, on the dead centers, to give it 
the motion necessary to relieve the crank from 
strain is as follows: 
350? x .66 x .000841 = 27.57, 
or 27.57 times the weight of the mass, which 
gives 
234 x 27.57—6451 Ibs. 


The formula is R? 7 ¢, when 


10,300 Ibs. 
44,800 ‘* 


Base plate. 
Dynamo, 


Engine, 6,450 * 
Total - 61,550 Ibs. 


The large engraving is a perspective view 
of the Dynamo and Engine combined. 
The last and most careful test of one of 

















1—PLAN OF ENGINE. 


The increased resistance due to 
the magnets was....... ...... 5.54 H.P. 
Of this, the calculated energy de 
veloped in the magnets was 
103* x 44.3 
5.78 x 33,000 


Ra omietena aaa 2.46 H.P. 


Leaving energy to be accounted for 

by local currents in iron core of 

armature, and in armature bars. 3.08 H.P. 

Diagram No. 3 shows the work done in 
maintaining 300 lamps. 

These, in the ratio of 8} to 10, were equal 
to 853 lamps of the present construction. 
The pressure was maintained also at 102 
volts, representing 25 candle power, in place 


of 98 volts, representing 16 candle power in- 


candescence, which requires the number of 








19.81, which, deducted from 115.88 H.P. 
leaves net 96.02 H.P. 

This gives 919-+-96,02=9.57 lamps per H.P. 

Diagram No. 5 shows the work done in 
maintaining 1050 lamps. 

The pressure at the lamps was maintained 
in this trial at only 99 volts, but this required 
at the armature a pressure of 108 volts, show- 
ing a loss of 9 volts in conduction. 

The total correction in this case is thus 

1050 x 10 s 99? - 108 
8.5 98° 99 

THO DOWE? WEB. xo:c0 sree acces 168.4 H.P. 

Giving to the indicated horse power 

1375+ 168.4=8.16 lamps. 


=1375 lamps. 


* The conductors were insufficient, occasioning a 
loss, that increased with the increase in the number 
of lamps. 
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The resistance of the magnet circuit was 
now 38.28 ohms, with 108 volts pressure, rep- 
resenting 
108? x 44.3 
3.28 x 33,000 — 4:44 HLP. 

Substituting this in place of 2.45 H.P. in 
the first trial, we have 21.48 H.P., which, 
deducted from 168.4 H.P., leaves net 146.92 
HP. 

This gives 1375-+-146.92=9.36 lamps per 
HP: 

It will be seen that the losses of efficiency 
due to undiscovered resistances are only 
In the first case, 10—9.45—.55 H.P. per lamp, 
In the second case, 10—9.57=.43 H.P. per 

lamp, and 
In the third place, 10—9.36=.64 H.P. per 

lamp, 

Averaging 5.4 per cent. 

The friction in the journals of the arma- 
ture, when driven in this manner, does not 
increase with the resistance, and, on account 
of the action of the reciprocating parts of the 
engine, that in its bearings is also nearly a 
constant quantity, whatever the load may be. 

The above figures show this very clearly, the 
subtraction of the friction diagram in each 
case exhibiting substantially the same net 
power per lamp. 

eee 
Engine Lathe Construction and Shop 
Matters, 


A western correspondent writes with refer- 
ence to machine tool construction, as well as 
about various shop matters, as follows: 

‘‘T enclose two cuts of engine lathes, each 
representing a lathe of about the same size, 
to show the different construction of head 
stocks. You will see that so far as strength 
is concerned they are about alike, but you 
will also see that the construction of one of 
them permits the use of a large gear wheel 
on the spindle, anda correspondingly large 
cone, while that of the other compels the use 
of a small gear and cone. 1 prefer the one 
with the large gear wheel, cone, &c., and I 
don’t think it a simple matter of opinion. 
With the large gear wheel there may be a 
greater difference between the size of the 
pinion on the back shaft and the gear, there- 
by increasing the driving power. 
prising that so many tool 
builders pay so little at- 
tention to the head 
stocks of their lathes, 
There are many 18 and 
21 ineh 


It is sur 


swing head 
stocks that are nothing 
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Fra, 3.—CRANK. 








but 12-inch heads on 
stilts. 
sixteen revolutions to one 
of the spindle it will 
be a much superior, so 


If the cone makes 


far as that goes, to a 





lathe geared eight to one. 

















He said he ‘‘ would not lay sixpence on it.” 
The Colonel was right. Some men of the rush 
ing school make new and expensive tools, 
after a few years’ use, only fit for the scrap 
heap. 

What is the use of making nicely-finished, 
case-hardened wrenches, and then having 
them battered out of all shape by rough-and 
ready fast men? Machine tools are money, 
not chopping blocks. 

The rushing, rough-and-ready chap is 
sometimes better appreciated out West than 
a good man, There was a first-rate workman 
who came out here some years ago from an 
Eastern shop. I never saw a better lathe- 
man; whether on wrought iron, cast iron or 
brass, he was equally at home, Everything 
he did was about right, and the way he 
finished a tangent, where the line strikes the 
curve, would have delighted Chordal. He 
was as particular in the grinding and shape 
of his tools as in his work, and all wrought- 
iron jobs were beautifully water finished, 
without the aid of files or emery cloth. 

The boys appreciated his skill, but the old- 
fogy class never appreciated or forgave him. 
‘‘“What’s the use?’ ‘* Who 
couldn't do a good job in the time he takes?” 
‘“ Won't make steam any better,” were the 
remarks that were freely passed. 

There is no one so firmly entrenched in his 


‘Too slow,” 


own convictions as a rough, coarse workman, 
ae 
Steam Power for Sailing Vessels. 


A correspondent, after referring to a recent 
editorial in the AMERICAN MACHINIST on the 
subject of auxiliary steam power for sailing 
vessels, writes as follows: 

“The subject is one that Iam deeply inter 
ested in, as it will give a new lease of life to 
sailing vessels. Had it not been for this, the 
days of sailing vessels would undoubtedly 
have been numbered, and the verdict might 
have been, ‘ Killed by steel and steam.’ 

‘‘In order to secure economy while the 
steam power is not required, the screw must 
be fitted so as to be drawn up clear of the 
water, or, instead of three or four blades, it 
must have only two folding blades. By this 
means, the sailing qualities of the vessel will 
not be interfered with by the drag of the 

screw—a very important 

mutter, 
rf (-)) ‘Tt will be a great aid 
ra to vessels that strike calms 
or ‘doldrums’ to be pushed 
along a degree or two, or 
until they catch a fresh 

breeze. 

‘Another important ad- 
vantage will be that ves 
sels fitted with this modern 

i } ‘pusher’ will lie a point 








Fig. 4.—CoNNECTING Ron. 
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Wide cone faces will not balance the matter. 


30dmer’s plan was to have the cone made 
so large that the belt would just clear, and 
the gear wheel one speed larger with a hole 
in the head stock to enable it to clear. 

His plan for the loose head stock was to 
have the spindle go entirely through, and the 
fly-wheel travel back and forward with it; 
I see a Delaware firm practices this plan. The 
nut is made fast to the headstock by a wing 
which acts as a guide pin in a slot through 
the spindle. No matter how far the spindle 
is screwed out it has always the same length 
of bearing. 

Opinions differ about the shape of the 
loose, or following headstock. The modern 
plan of having a slot and tightener at the end 


is a very simple and good one. 


I prefer the 
head so constructed that the bolts for hold- 
ing should be as short as possible. 

About flat or 
creat differences of opinion, 


angular shears there are 


in order to make them wear longer, do not 
allow the V's of the carriage to bear at the 
bottom, but they will wedge down where the 
pressure of a cut is applied. 

I recollect working in Hoe’s printing press 





Some makers, 


works in 1850, and a beautifully proportioned 
and finished lathe came (from Freelands | 
think) with flat shears nicely scraped. I re- 
marked that the carriage would wear longer 
than if on V’s. 

The man in charge said ‘‘Yes, but 1t would 
not move so easily,” adding however, ‘‘Noth- 
ing could work easier than this does.” Col. 
Hoe told him to be careful and lay his 


tools on a board and take good care of it 


_— or two closer to the wind, 


which would be of partic 


—————  * alee 





‘ular advantage in the case of fore-and-aft 
rigged vessels (schooners), and may, in the 
course of a few years, work a complete rev 
olution in the coasting fleet, 

‘The one item of fowage is a large expense 
to the owners of coast traders, and the addi- 
tion of a small steam engine will effect an 
important saving. 

‘‘In respect to this matter, all who are in- 
terested in shipbuilding and marine engineer 
ing will be gratified that attention is being 
called to it, and that eminent engineering 
firms are engaged in the construction of ma- 
chinery for the purpose.” 

es 
Strikes have caused a rise in iron and build- 


ing materials, thus stopping some contracts 

















































































































New Air Compressor for Hydro-Pneu 

matic Elevators. 

The accompanying engravings represent 
two views of an air compressor recently built 
by Weeks & Halsey, at their shops, corner 
of Front and Pearl streets, Brooklyn, N. Y. 

This compressor forms part of a complete 
plant of elevating machinery for the city of 
Stockholm, Sweden, and is to be be placed 
in a tower standing in the Stadsgarden. This 
tower is connected with the adjoining high 
ground of Mosebacke by means of an iron 
bridge 480 fect long, of which 312 feet is a 
single span, joined at one end to the tower. 
The height of the tower 1s about 135 feet 
over all, but the descent from fioor to floor is 
112 feet. 

Two independent quick-running passenger 
elevators are to be placed here, and suitable 
waiting rooms are provided at the top and 
bottom, 

The sides of the tower are open, except at 
the top and bottom, The base is enclosed by 
a building 40 feet long and 65 feet wide across 
the wings, containing waiting rooms for 
passengers, ticket office, and entrance and 
exit passages leading to the elevators. The 
machinery is all placed in the basement 

The form of elevator adopted is known as 
the ‘‘Hydro-pneumatic,” the invention of 
Mr. George Johnson, of Cincinnati. We 
illustrated and described this elevator in our 
issue of August 14, 1880, and will now simply 
say that it is of the class known as hydraulic; 
that is, it is operated by the pressure of water 
acting directly against a piston, which, as it 
moves forward, either pushes the car up 
ahead of it or draws it after it by means of 
hoisting ropes, which are generally passed 
over sheaves so arranged that the distance 
traveled by the piston shall be only a frac 
tion of that through which the car is moved. 
It is peculiar to this elevator that the water, 
instead of being forced into tanks at the top 
of the building, is inclosed in a tank in the 
basement, and forced out at any desired 
pressure by means of compressed air ad 
mitted above its surface, from a reservoir, in 
which the pressure is maintained by means 
of a compressor, the operation being as fol 
lows: 

The driver in the car, by 
pulling the hand rope, admits 
the compressed air into the 
water tank, and the water in 


air is passed into the receiver at cach stroke 
than in the latter, and with this increase of 
capacity comes a corresponding, though 
much smaller, increase of resistance, depend- 
ing upon the ratio between the pressure of 
the air in the suction and that in the receiver. 

The compressor must be able to automatic 
ally start up under any pressure whenever 
any air is exhausted into its suction; for, if it 
returns’all the exhaust air, very little free air 
will be required. 

The compressor shown in the engravings 
was designed in order to meet these require 
ments, 

The engines, set at an angle of 60° with 
each other, have pistons 12” diameter by 14’ 
stroke, and the two singie-acting air cylinders 
have the same diameter and stroke as the 
steam cylinders, The relative position of 
the two steam cylinders, while it avoids 
dead centers, also gives a turning force suited 
to the varying resistance of the compressor 
plungers. The relative positions of the air 





























to the hydraulic cylinder 
through the hydraulic valve, 
which is arranged so as to 
open a little later than the ai 
valve. This water, entering 


the hydraulic cylinder, pushes 

forward the piston, thereby 

raising the car. <A reverse 

motion of the hand rope closes 

the valves, leaving the car , 
supported firmly upon an in 
compressible column of water, | 
and a further pull allows the 


KS 
< ~ & 
. Hays 


BROOKLYN N.Y. 








x 


{JuLy 1, 1882 








ceiver, a large quantity at each stroke and 
then stops so that no power is wasted in use- 
less pumping or in wiredrawing the steam. 
While the machine is running it is working 
to its proper capacity and economically, and 
when it is at rest only enough steam is circu- 
lated through the cylinders to keep them hot 
and dry. 

The plunger connecting rods are of un- 
usual length, and are provided at their lower 
ends with a ball journal 5” in diameter, 
working in «adjustable composition boxes. 
The plunger is 17” long, and the bearing is 
near its center, by which arrangement the 
This con- 
struction also permits of the gradual rotation 


side thrust is evenly distributed. 


of the plunger, which secures even wearing. 
The crank fly-wheels are 4 feet in diameter, 
and their momentum with the weight of the 
connecting rods is thrown directly upon the 
load. 
The crank pins of the air cylinders are of 
steel! and very large, and the crank pin to 



































serted in a pot of lubricating mixture, heated 
by the steam pipe. 

This mixture not only serves as 2 lubri- 
cant, but carried by the warm air it coats 
the interior of the pipes and tanks, and pre 
vents corrosion. 

The air valves are made entirely of phos 
phor bronze, carefully ground and fitted. 
Any one of them can be removed and replaced 
by a duplicate in a few minutes. There is 
no rubber or fibrous material about them to 
burn out. They are arranged to avoid the 
possibility of being drawn into the cylinder, 


}and being in the bottom they drain away any 


water that may happen to get into the cylin- 
der. The clearance can be made as small as 
desired, by adjusting the brasses in the 
plunger, which are especially arranged with 
liners for this purpose. 

This compressor is intended to supply the 
air for two elevators, running constantly, 
and to maintain an air pressure of 80 pounds, 
with 60 pounds steam. In the trial, which 
was made to resemble as closely as_ possible 
the required working conditions, a pressure 
of 80 pounds was readily maintained, blow- 
ing from the safety valve, with the steam 
gauge ranging from 30 to 40 pounds, With 60 
pounds of steam an air pressure of 112 
pounds was maintained, and exhaust air ad- 
mitted as high as 90 pounds pressure. As the 
machine was standing, blocked up on the shop 
floor, it was not considered safe to test it 
any more severely, especially as the test 
made far exceeded in severity the require- 
ments. 


——-__—_ 6@o————— 


“Jumbo,” a new locomotive on the Penn- 
sylvania Railroad, with seven-feet drivers, 
recently took a train from Philadelphia to Jer 
sey City, ninety miles, in eighty minutes, the 
best time ever made on the route. 


+ e+ 


The Railroad Gazette of June 9th has in- 
formation within a week of a total of 119 
miles of new railroad, making 3,323 miles 
thus far this year, against 1,564 miles report- 
ed at the corresponding time in 1881, 1,590 
miles in 1880, 661 miles in 1879, 413 miles in 
IS78, and 570 miles in 1877, 62S miles in 1876, 

296 miles in 1875, 587 miles in 
1874 and 1,171 miles in 1873. 

By way of explaining the 
extremely rapid increase of 
new track it says: 

‘Tt should be remembered 
that one reason for the very 
large increase of track re 
ported this year over last is 
the very mild winter, which 
allowed work to go on almost 

interruption, while 
last year it was hardly pos 
sible to lay track anywhere 
we 9 north of the Ohio until late 
‘ in April.” 


without 


rae —" 





air contained in the water 
tank to pass into the back end 
of the hydraulic cylinder, and 
opens the hydraulic valve. The 
weight of the car forces the water back into 
the water tank, and the displaced air passes, 
without expanding, into the space behind the 
receding piston, thus making the pressure 
the same on the opposite sides of the piston, 
thereby putting it in an equilibrium and 
not in any way retarding the descent of the 
car; that motion being entirely under con 
trol of the hydraulic valve. 

During the descent the compressor forces 
this air back into the reservoir. An arrange 
ment for throttling the air as it enters the 
water tank, suiting the pressure to the load, 
effects a considerable saving of air in carry 
ing light loads, and the economy resulting 
from pumping the half expanded exhaust 
directly back into the receiver is apparent 
without explanation, 

A special form of compressor is required to 
handle this air to advantage, for, although 
less power is actually required to raise the 
air, already at considerable tension, to the 
full pressure than would be required to com 


i 


in the i 


press sir of atmospheric pressure only, yet 
rner case a much larger quantity of 
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cylinder cranks are also carefully considered, 
so as to give the most uniform relation of the 
driving force to the resistance, and finally 
the arrangement of the steam valves is such 
as to modify the distribution of steam on the 
The re 
sult is a much more uniform motion than 


two cylinders to still further assist 


could otherwise be attained, permitting the 
use of much lighter fly-wheels, and providing 
the ability to start off readily at any part of 
the stroke. 

The supply of steam is controlled by a regu- 
lator of new design, which not only stops 
the engines when the air has reached the 
required maximum pressure, but also starts 
them, whenever any air is exhausted into the 
suction, The action of this regulator is 
instantaneous, it being very sensitive, and 
controlling the engines admirably. 

By this arrangement the compressor in 
practical operation is only in motion during 
the discharge of air into its suction chamber, 
Working at full speed it passes this exhaust 
air, already charged with vapor and cooled 
by its expansion, directly back into the re 


is let down into the plunger 


OF COMPRESSOR 


which the two engines are connected is as 
large as the shaft, the whole being forged in 
one piece. The bearings are all ample, and 
lined with Composition. 

The bed is made in three sections, the 
two outside sections supporting the center 

The air eylinder is surrounded by cold 
water, which first circulating through the 
lower head enters the tank, and is carried 
spirally around the cylinder, and drawn off 
at the surface. Perhaps the most effective 
cooling surface is furnished in the plunger, 
Which is arranged with goose-neck pipes, 
that dipping into the water tank provide for 
a constant circulation through the plunger. 
The water thus circulated does not come in 
contact with the connecting rod brasses, 
these brasses being situated in a pot, which 
This pot pro 
vides a reservoir of oil, which entirely sur- 
rounds the lower brasses. 

The lubrication of the air plungers is ef- 
fected by means of a small pipe, not shown 
inthe cut. One end of this pipe is joined 
to the suction chambers, and the other in- 





The management of the 
Baltimore and Ohio Railroad 
Employes’ Relief Association 
has accepted the act of the Legislature of 
Maryland incorporating the association with 
savings and building features. Arrangements 
have been made for receiving on deposit the 
savings of the company’s employees, allow 
ing 4 per cent. interest and loaning money 
for the purpose of purchasing or improving 
homesteads at 6 per cent 
ie 
The Chesapeake & Ohio Railroad, which 
has only recently completed its western 
through connections, four-fifths of its last 
year’s business having heen local, has just 
closed a contract with Hazeltine & Arman of 
New York for building a grain elevator of 
one and one-half million bushels capacity at 
Newport News, Va., its eastern terminus on 
Chesapeake Bay. Work is to begin at once. 
The net earnings of this railroad for April 
1882 were about double those for the corre 
This railroad is 
one of the new ‘‘trunk lines,” and thes« 


sponding month last year, 


facts indicate that a good part of the heavy 
shipments heretofore going to northern ports 
are tending southward. 
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LETTERS FROM PRACTICAL MEN, 


Fast and Slow Melting—Straight and 
Contracted Cupolas, 

Editor American Machinist : 

Information on foundry matters is something 
that will always be of value to us all. A cor- 
respondent who signs himself ‘‘R” in your 
issue of June 3, seems to be in trouble, the 
cause being that he does not melt his iron fast 
enough. If there is anything that will make 
moulders growl, and that will tire out a fore- 
man, it is to have a cupola melt slow. It is 
not only annoying to the employes, but it is 
expensive to the employer, causing him to 
pay wages to a large number of men that can 
do nothing for one or two hours but wait for 
their turns to pour off. Inashop suchas Mr. 
‘‘R” is running, the men are probably working 
under the ten hour system, which, in a job- 
bing shop, is to commence at 7 o’clock A.M., 
and go home at bottom drop, P.M. Inashop 
where the cupola takes two hours to melt 
what should be melted in one hour, it may be 
readily seen that the moulders could do one 
more hour’s moulding if the slow melting 
cupola could be changed into a faster one. 

Mr. ‘‘R” says he cannot see why he should 
do so much poorer melting than I do. He 
says that his coal is good, his iron is good, 
his cupola very nearly the size of mine, 
and the tuyere openings about the same, but 
that he has more blast pressure. He seems 
to have tried more and less pressure of blast, 
changed his fuel ete., but with no better re 
sults than the melting of 7,200 pounds of 
iron in two hours, in a cupola measuring, at 
the melting point, about 41”. He seems to 
be in earnest in seeking for a remedy for 
slow melting, and as his inquiry seems to be 


pointed at me, I will tell him in a very few 


words what I think would help matters 


2 


I would make the in- 
side of the cupola en- 
tirely straight; if I 
could not alter the pres- 
ent one by taking out 
the boiler iron over the 
continuous tuyere, | 
would take it down and 
have acommon straight 





cupola erected in its 
place. Instead of a 7 
continuous tuyere, I 


would have four com 
mon round tuyeres 





about 5° in diameter, 
that is if, by figures, I 
found the four 57 tuy- 





As soon as a cupola begins to get black and 
cold at the tuyeres, we say it is bunging up. 
This is true; and not only is the entrance be 
ing bunged up, but in the course of time the 
whole surface parallel with the tuyeres will 
be in the same condition, and as it increases, 
the slower will be the melting, until no melt- 
ing can be done. We then drop the bottom 
and have a good time trying to a hole 
through the bunged-up cupola. The next 
morning we will hear some grumbling when 
the melter comes out to get a breath of cold 
air, after trying to pick the cupola out. 

There are other things besides blast that 
help to bung up a cupola, such as improper 
charging, dirty iron and fuel, etc.; but, al 
lowing that everything is done right, the 
cold blast will of itself accomplish it in the 
course of time. 

Mr. ‘*R” 


get 


says he thinks the continuous 
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I would like Mr. ‘“‘R” to write what he 
thinks of the plan of changing his cupola so 
as to be straight. The change can be made 
without a great outlay ; and I would not so 
advise him did I not think his cupola would 
melt faster and longer by so doing. 

Mr, ‘‘R” has taken a wrong meaning from 
the number of the fan I used. No. 45 does 
not mean the size of the fan wheel, but is the 
way the Boston Blower Co. has of grading 
the different By meas- 
urement the fan wheel is only 25”, instead of 
being 457. 


sizes of their fans. 


From this explanation he will 
see that | did not lose so much blast by fric- 
tion in my conducting pipes as he thought. 
There is often, in trying the pressure of the 
blast, a good showing of pressure in the pipe, 
or tuyere box, but when it reaches the center 
of the fuel the pressure will have decreased 
considerably. 



























































stead of as you now see in the majority of 
line shaft boxes. The above style is still fol 
lowed in some locomotive shops. 

Mr. Babbitt patented the box, the Govern 
ment gave him $20,000 for the best metal to 
line it with, and Mr. Babbitt gave the follow 
ing receipt: 

t Ibs. of copper. 

8 Ibs. of antimony 

24 lbs of tin 

36 

This was called hardening. 

For every pound of the above he adds 2 
re of tin. 386x2=72 108 Ibs. of 
babbitt metal. You see that when the melt 
ing pot is full, there is 108 Tbs of metal. This 
is the original receipt, as L can prove by those 
who worked for Mr. Babbitt at that time. 

Since that time different machine shops 
brass foundries have formulated other 
receipts for producing what is called babbitt 
metal, some of which would disgrace any 


Ibs. me: 36 


and 


quack nostrums. 

In any standard work I doubt if any such 
receipt as 9 of tin to one of copper occurs. 

The babbitt metal for car axles is sold for 
Ge. to 8c. per Ib. by the ton, and is composed 
of old type metal or a similar mixture. 

Pure babbitt metal in a melted state, looks 
clear like silver, without any froth or foam, 
unless it has been repeatedly re-melted, when 
it froths slightly as though there were zine 
in it. 

Zine is a poor make-shift. [t is lighter and 
coarser in grain, It mixes tolerably well with 
tin, but not with copper, unless you use 
white arsenic. 

Chordal makes the statement several times 
of no antimony being used. I would like his 
wuthority for it. 

Now as this metal is sold for various prices 


let us see what the 
honest article actually 
costs, 


t Ibs. Lake Superior 
copper at 18e 


8 Ibs. of antimony at 


l6e. 

72 Ibs. of Banca tin 
at 224c. 

$0.72 + 1.28421, 60 


F25.60 for 108 Ibs. of 


metal. Time, coal, 


cte., is another dollar, 
unless you have a fur 
nace that has just been 
relieved, as there is in 
that case generally fuel 








eres to be of more area enough left to run 
than the main-)blast ny — a pot of metal. 
pipe, the size of which NOW 80 a the — 
i ¥ cost Is $24.60. ce 
was not given. For t d 
small cupolas, [ would > from : pega “ pro 
i Rb: : fit, and tell us how a 
not allow one to be : 
made for me that was \ wi | ‘ . first-class babbitt metal 
the smallest at the J can be advertised and 
tuyeres. A cupola will moa \ ims \ sold for 14e. per Ib., as 
get smaller at this point BY) ‘ is done every day. 


by being used, and 
sometimes it gets too 
small, and the first 


thing we know, we have a bunged-up cu- 
pola without the aid of the boiler makers. 
For larger cupolas the continuous tuyere is 
sxood, as it brings the blast nearer the center 
of the fuel; but for a cupola the size and 
style of Mr. “ R's,” [do not approve of it. 
In a small cupola nothing is needed to bring 
the blast to the center of the fuel, and instead 
of the cupola being smaller at the tuycres, | 
rather have it the 
W herever the blast goes into a cupola it soon 


would largest) there, 
burns the life out of the fuel, and the melting 
iron, dropping down from above, falls upon 
this lifeless fuel and is soon chilled by the 
direct force of the cold blast. This s‘ate of 
affairs, from the the 
keeps all the time getting worse in the large 
In the 
large cupola however, there is more chance of 


beginning to end, 


cupola as well as in the small one, 


the blast losing its force and coldness before 
it reaches the center, so that the fuel is given 
a better chance for thorough combustion, 
not having its life burnt out by a too rapid 
supply of oxygen. This permits of running 
a large cupola longer than a small one can be 


run, 
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tuyure is as good as the three openings, On 
I think that by 
using the three openings the blast is admit 


this point I differ with him. 


ted into the cupola without having a chance 
to bung up so much in circumference of the 
inside, and also that it can be opened up or 
cleaned out much better, should it get so bad 
as to prevent the entrance of the blast. 

L have often thought that the simpler the 


construction of a cupola, the better will be 
the results, and the longer [I live the more ] 
belicve this to be true. Just take a good 


look at the inside of a bunged-up cupola, and 
then think how long and how muck work it 
would require to keep any portion of it in an 
octagonal, hexagonal, orany analogous shape, 
and | think 
forms were 


you would conclude that such 
not desirable. A plain, round. 
the bot- 
tom larger than the {top portion, is the best 
30° 


straight-lined cupola, made with 


for cupolas under 30”, Above there will 


not be any trouble from having the bottom 


and top of the same diameter; and, to my 


mind, a cupola should not be smatler at the 


tuyere, unless more than 50° in diameter— 


inside measurement 
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-(See page 4) 

For melting with coal, more blast pressure 
is required than when melting with coke. 

Coke will melt iron much faster than coal, 
especially so when a fan is used to supply 
the blast for both fuels 

If Mr. RR” had a force blower to supply 
his blast, or would use coke instead of coal, 


it would somewhat improve his melting, but 


before he ean do what would be called fast 
melting [think he would have to alter his 
cupola. Tuos. D. West 


About Babbitt Metal. 

Kditor American Machinist: 
Not long since Chordal wrote an article on 
babbitt 


incorrect, while others were very pertinent. 


metal, some parts of which were 

Ile makes an error in the receipt. 

Isanc Babbitt carried on a brass foundry 
on Harrison Av., Boston, just above what was 
then Known as Hinckley & Williams’ locomo- 
tive shop, and he patented a shell or box for 
At first, 


as Chordal says, ‘‘ the box was hacked out 


receiving the metal, but not the metal 


but afterwards countersinks 


were drilled and the metal run into these, in 


with a chisel,” 


The fact is the metal 
that to 
l6c. per Ib. costs from 


sells for ide. 


Sc. to 10c. per Ib. 

Here is an actual illustration that came to 
notice a short time since. Mr. S. comes to 
Mr, H. in a hurry, and says: 

“'There’s a breakdown on a printing press ; 
what can you sell us good babbitt for?” 

‘Thirty-two cents.” 

‘We can’t afford that grade. 
good enough.” 

The 14c. metal cost the melter about 10c. 


for 


The 14e, j 


Is 


per lb., and the machinist charged 30c 
the same. 

A fine article to line the boxes of some of 
Campbell's best presses. 

The above is a fair sample of the business 
from Maine to Texas. 

Waupo A, HowLanp 

Lowell, Mass. 
Diftlerences of Opinion on Mechanical 
Matters, 
Vachinist. 


Allow me to make a 


Editor American 
few remarks this 


I read 
deal of interest and profit the discussions in 


mn 


my first letter to you with a great 


the letters from practical men, and often be 
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come amused when some one loses his tem- 
per because Chordal has said something that 
agree with him. What is the use of 
men ‘flying off the handle,” because some 
one makes assertions that are not offered as 
strict mechanical doctrines or the result of 
large experience, but only the musings of an 
original brain, probably for the purpose of 
stirring up some sluggish mind possessed by 
some fellow described by Q. K.as too lazy 
to think. I do not agree with Chordal in all 
of his opinions. I don’t know whether it 
would be creditable to me to do so. I often 
wonder if he don’t do it just to tease some 


don’t 


one who is vain enough to suppose he knows 
it all. Chordal is certainly worthy of being 
encouraged to present his thoughts to your 
readers in a style that is peculiar to him alone, 
although very many of your practical men 
have written very able and interesting letters, 
and those who have read them attentively 
can hardly have failed to receive some bene. 
fit. My advice to those who get angry at 
what they read, is to sit down and write 
something as able, and as good too, but be 
careful to keep even temper or all the readers 
who can smile will pay their compliments, 
including i. T.. W. 
Cincinnati, O. 


Inside Splining. 
Kditer American Machinist: 
It is often a vexatious question, how inside 


splining can be done more accurately and | 


expeditiously than on an ordinary planer. 
It can be accomplished by an expert work- 
man on a common planer, as far as accuracy 
is concerned, but it is impossible to do it very 
fast. 
sand wheels to spline, not unlike an ordinary 
brake-wheel; and, standing aghast at the idea 
of doing it on a planer, I contrived a machine 
which worked to perfection both as regards 
speed and accuracy. Inthe sketch A 
is the shaft or cutter-bar, it being 
arunning fit in the hole to be splined. 
D is the cutter; B and B’ the sup 
ports; B’ also serving for a face 


Some time ago, I had about one thou- 


If I had asked Mr. West to have melted 
in his furnace in place of 8,000 pounds, 10,- 
000 pounds of iron with 1,450 pounds of fuel, 
which would have been a little more than 7 
pounds of iron to one pound of fuel, he 
might have thought I was in the straw man 
business. I believe that Mr. West, 1n his 
furnace could take off 5 tons of iron with 
1,450 of coke, without any danger of having 
to handle frozen iron, or of bunging up his 
furnace 

If Mr. West’s furnace is as he states it to 
be, and he has taken the care he says he has 
in instructing the cupola man and engineer, 
I can safely say, with Mr. Kirk, that it is the 
poorest showing of a heat that I ever saw or 
heard of. The old maxim that Mr. West 
just thought of when he was writing his 
reply to my letter, had no place in his mind 
when he was preparing the heat he describes, 
for there is not a shadow of penny wise in it, | 
but there is the substance of a great number | 
of pounds of foolishness in the use of sur- 
plus coke. | 

Mr. West may think that his cupola gave | 
as good results as it was possible to obtain, 
but he is mistaken, for if he will give any 
foundryman that understands his business | 
the management of his cupola under the 
same circumstances that he had the cupola | 
in to start with, he will melt 7 to 744 of iron 
to one of fuel, taking off from three to five 
tons of iron every heat. 

Mr. West admits that I am right in stating 
that 7 to 71g of iron can be melted to one 
of fuel, but finds fault because I did not give 
directions about melting in other or differ- 
ent sized cupolas. In my letter I only started 
out to give the facts of that heat. I de- 
scribed the cupola, and have nothing to take 
back, neither have I anything to add. I 
melted 9'4 of iron'to one of fuel, and did 
it well, and I gave safe working proportions, 





plate to bolt the wheel to. A slot is 
cut in the shaft, so as to allow the 
cutter to drop in; also one for the 
wedge #. The cutter is made so as 
to cut while running in the direction 
of the arrow, the teeth being filed 
diagonally across the face, to pre 
vent chattering. To operate, with- 
draw the wedge until the cutter is 


flush with the shaft, bolt on the 


| Juniors, 7; 


Freshmen, 14; Sophomores, 7; 


Seniors, 0. 


ment is: 


In this connection history and statistics 
are instructive. The University graduated 
its first class in 1869. The graduates from 
the department in question for the first five 
vears were as follows: 


FENG ob ada tee Lina tle 0 
UPAR ater henge gp cndne-+ lore shu ca Rie wT eT 0 
| i eet ee ae 0 
POE Svidiais.v oidlatios wwsaine 0 
SED esse h wa ae tae eee oe 


During the year 1873 Professor John E. 
Sweet became identified with the depart- 
ment. The record of graduates from it for 
the ensuing five years is as follows: 


DST, ois oon os alee ere lenie vs ; 1 
BUG ss = stelewiere Sin vey Vivialele: baleen ele i) 
BI co cus eytia oieeteie es eis Belew Gekns 6 
Bit s:9.0 ° Cx eewets ri 
PEC au viereia so tye ies vets ersla Acrelens ra 


At the close of the academic year 1878-9 


the Professor withdrew. The record con- 
tinues as follows: 
BU, 5 eccd CRN GEO oOO-8 ewe Vs ee 5 
Da oso eh Gn Bes Tene eC e ewO EaS 3 
io ra re a ee oe 3 
BOOS 6 cv au ee veeeleoas asees erine lec 0 


But one inference can be drawn from this 
record, and that is the true one: To all in- 


|tents and purposes Professor Sweet, during 
| his connection with it, constituted the de- 


partment. The reputation that he gave it, 
to quite an extent, still survives, and hence 
students enter Freshmen in fair num- 
bers. 

These, however, soon become dissatisfied 


as 


and gradually drop away into other courses 
of study, until, as we have seen, the depart 
ment has no representation whatever in the 
present Senior class. 

A GRADUATE WHO KNows, 
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wheel (using cam-bolts), screw the 


thumb-screw up until it touches the wedge, | 


and start up. 
turning the screw a partial revolution each 


The feed is accomplished by 


stroke. 

A reciprocating motion, proportionate to 
the depth of the hub is given to the shaft 
by the most convenient method. 


Somerville, Mass. CW. ¥. 
Foundry Matters, 
Kditor American Machinist: 
It would seem at first thought from 


AMERICAN Macurinist of May 20, that it 
would be well for me to say a few words to 
save my credit, but if your readers will read 
the letters that bave appeared on the subject 
of iron melting, beginning in your issue of 
Feb. 5, 1881, I think they will agree with 
me that Mr 
May 20, 1882, has set up a straw man and is, 


West in his communication of 


as Paul said, ‘‘ beating the air.”’ 

It is rulable in any discussion to adhere 
strictly to the subject in question. Mr. West 
tries to convey the impression that if I had 
put three more such charges into the cupola 
as my last one was (as described in my letter 
of Feb. 18, 1882), I would have made a fail 
ure. All the iron that I needed for the heat 
described was 8,800 pounds, and I melted it 
with one of fuel to nine and a quarter of iron 


as stated. Mr. West is arguing from a sup 


position that ¢7f I had put in 2,550 pounds | 


more iron, or three charges like my last, 
which would have made 6,350 pounds of iron, 
{15 0f coke and 100 of coal, or he would 
have me with his supposed heat trying to 
melt a little over 12} pounds of iron to one 
pound of fuel, I should have made a failure, 


which I don’t deny. 


the 





of iron to t of fuel. I 
might have given my experience in different 
cupolas, but that was not the object of my 
letter. 

Mr. West admits that I am right in stating 
that from 7 to 71, lbs. of iron should be melted 
to every pound of fuel in a 24” cupola, and 
he as well as every practical man knows that | 
in a cupola, 40” in diameter, and a heat in 
proportion, all things being equal, iron can be 
melted with less fuel than in a 24” cupola. 

In my letter of April 18, 1882, I gave Mr. 
West my opinion of putting the fuel into the 
cupola, as he had previously described. Mr. 
West insinuates that I have garbled his state- 
ments, 


viz.: 7 to ibs lbs. 


I am willing to leave this to your 
readers, and I think they will decide that, 
if he melts any other way by hav- 
ing a hole in the center, he preaches one thing 


than 


and practices another. 

Mr. West says, in substance, that a fore 
man ina jobbing shop has something more 
to do during casting time than to be throwing 
iron in the furnace, which is true enough, 
but it is just as true that he is responsible to 
his employers for the way it is done. 

C. M. 

Superintendent of Craver & Steele’s Har- 
and Self-Binder Works, Grinnell, 


WISHART, 


vester 
lowa. 


| gine that has an irregular exhaust. 
ia great difference in 


Cornell University Statistics, } 


| however, 


Kditor American Machinist *y 


Your issue for June 8 contains an editorial | 
on the department of mechanical engincer- | 
ing at Cornell University. In it you state 
that the number of students in that depart- | 


One of the most striking characteristics of | 
the machinery trade in Great Britain at the 
present time is the great amount of Ameti- 
can-made material that is in use in some of 
the principal yards and workshops of the 
United Kingdom. The trade, too, is rapidly 
increasing. —Hngineer and Tron Trades Ad- 


vertiser. 
_ ~_—>e-..-—S 
An Easy Method of Making Motion 
Curves. 





By "ANGUS SINCLAIR. 

When a valve motionis properly planned, 
and ordinary care and judgment exercised in 
setting the valves, the steam will be distrib- 
uted so that nearly an equal volume will pass 
in succession through each end of the cylin- 
When this is the the exhaust 
notes will sound out uniform in pitch and 
of the move- 
ment produce that irregularity of the exhaust 
known among railroad men 


ders. case, 


period. Inaccuracies valve 


as lameness. 
Among some Classes of stationary and porta- 
ble engines, a lame exhaust is the rule rather 
than the exception, 
that phenomenon is not common, although 
in some localities it is heard oftener than it 
ought to be. Most men dislike to run an en- 


In locomotive practice 


There is 
men in this respect, 
Some engineers merely experi- 
ence a slight discomfort from listening, hour 
after hour away through the lone night, to 
the broken beats of a lame engine, while to 
other men of more sensitive ear the discord 


ant sound is an actual torture, 


YN) 





{Jury 1, 1882 

24 : 
\23 1) 
| 22 2 
21 3 
aa) 1 
19 5 
18 | 6 
17 | 7 
16 | | 8 
15 } 9 
14 | 10 
13 | WW 
12 |__|} 12 
ll | } L3 
10 | l4 
9 | | 15 
8 | is) 
7 i 
R 1s ~ 
5 | | | | 19 
{ | \ a i 20 
5 aa /| 2l 
2 \ Z| 22 
i \ F 4 23 

VI eg 24 


When Billy Evans was running, a good 
many years ago, on a road in Missouri, he 
was assigned to an engine that had found a 
train between stations and was badly shak en 
up. When Billy started out his sensitive car 
soon discovered that the engine was lame. 
On returning to the round house he reported 
the valves out of square, and got the machin 
ists to run them over. But their work pro- 
duced no improvement, although the process 
of setting was repeated several times. The 
lameness was not in time but in intensity. 
That is, the exhaust notes came out in regu- 
lar succession, but one was heavy while an 
other was light, indicating that one end of 
the cylinder was getting more steam than the 
other end. The man who set the valves pro- 

tested that the engine be 

square, and produced measurements 

of the valve positions. The figures 
that the of lead 
opening was regular; at full gear 
there is” lead, at 12” it in- 
creased to 4”, and in the 6” notch 
the lead opening amounted to ;,”. 

“There,” said the valve setter, 

‘are the figures that cannot lie. 

Hlow can that engine be lame?” 
The proofs would have been per- 
fectly satisfactory had the sound of 
the exhaust not continued to pro 
claim that the figures did lie. This 
was Billy’s impression exactly, but 
he dared not bring up the subject again 
in the headquarters round house, where the 
convincing argument of figures had been 
hurled at his head, so to speak. But he set 
to diagnosing the trouble himself at the other 
end of the division where he was free to con 
His in- 
vestigations satisfied him that the tumbling 


must 


showed increase 


was 


H\ 


duct his experiments unmolested. 


| shaft was sprung, and that the effect was to 
| delay the cut off at one end while it accele- 





rated the cut on the other stroke. After re 
peated trials Billy got his motion right by 


| putting a piece of }' iron below the tumb 
ling shaft box. 

The art of valve setting has improved since 
that time, but blunders of a similar nature 
are not unknown even at this late day. 

When an engine trouble, it 
sometimes happens that difficulty is experi 
enced in equalizing the port opening, or the 

‘cut off. for both strokes. During the pro 
if the demand for the 


services of the engine are urgent, there is sel 


has been in 


cess of valve setting, 


dom time to study out the alterations neces 
sary to effect complete adjustment, and the 
| best that can be done is to get the motion as 
Mo 
tion curves taken in a case of this kind sup- 
ply a diagram for leisure study, the defects 
and the good points remaining equally ap- 
The curves are the lines of a chart 
where investigation for defects can be car 


near right as circumstances will permit 


parent. 


ried on, and where the necessary changes 
may be critically determined. 

A great deal has been done by Mr. Forney 
to popularize the method of taking motion 
curves, and to demonstrate their usefulness. 
His plans for taking these curves are very 
ingenious and accurate, but J find a method 
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proposed to me by Mr. R. W. 


3ushnell, mas-|3 feet to 12 feet 


in height, as shown in the 


ter mechanic of the Burlington, Cedar Rap- | diagram, Fig. 8; in some cases, as many as 


ids & Northern Railway, easier than the 


methods recommended by Mr. Forney, and | truth. 


eighteen have been mounted in one pile or 
stack, the number used devending on their 
The straightness must be absolute, or 


quite accurate enough for all practical pur-| within an inappreciable limit, otherwise the 


poses. 
When the rollers for turning the drivers | 


| thinner kinds of paper, in passing through, 


would be pulled, and distorted by unequal 
tension and irregular compression. The 


are under the engine, we take the true cen-| |imit of variation we are not able to fix, but 
ters of crank positions in the ordinary way;)| imagine that ;,\;5 part of an inch in 6 feet 
then we go over the valves with the reverse | Would not be admissible. 


lever in the notches nearest to the six and | 


is secured in the Poole 
by mounting the two 


This straightening 
system of grinding 


twelve-inch cut-offs; also, in full gear, for| wheels on a massive swing frame poised on 


both motions. 


The eccentrics and reds are | knife edges, as shown in the diagram, Fig. 9. 


then manipulated to adjust the valve motion. | Phe weight of the frame is to prevent oscil- 


We are then ready to take the motion curves. 
In most cases, the motion curves merely re 
main a record for subsequent reference, be- 
cause the adjustment generally comes out 
right; but, if a difficulty be met with in har- 
monizing the motion, curves are taken which 
aid in solving the difficulty. 

As a preliminary to taking the motion 
curves, a piece of clean board about 30” x 12' 
is selected. 


The particulars noted upon this | 


board are represented in the accompanying | 


cut. Through the center line A A 
drawn, which, in subsequent operations, rep- 
resents the middle of the valve seat. 
this central line other lines are drawn, one 
inch apart, to locate the various positions of 
the cross head. The valve is now placed on the 
center of the seat, and its location there re- 
corded by tramming from a point on the stuff- 
ing box toa point on the valve stem. Measure- 


is | 


Across | 


ments, which show how far the center of the | 


valve has moved away from the center of 
the seat at each inch of the piston’s travel 
throughout the circle of both strokes, furnish 
the points in the motion curves. Thus, with 


the lever in full gear, at the beginning of the | 


forward stroke the center of the valve is 
drawn aside from the middle of the seat to 
the point 5, the distance being equal to the 
lap and lead of the valve. When the piston 
has moved one inch, which is ascertained by 
the cross-head travel, the center of the valve 
has moved to ¢, and so on round the circle. 
The extent of the valve travel away from or 
towards the middle of the seat is found by use 
of the tram and a pair of dividers. Lines 
representing the edges of the ports are sub- 
sequently drawn, parallel to the center line, 
for convenience in analyzing the valve move- 
ments. 
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Grinding Processes, 


We present this week the other of the two 
articles on grinding processes by John Rich 
ards, reproduced from Hugtneering. 

THE SYSTEM 

In commenting on modern grinding pro- 
cesses, it will be fair to commence with what 
is called the ‘‘ Poole system,” a method of 
grinding especially applicable to calender 


POOLE OF GRINDING. 


lation from sudden resistance, and thus se- 
cure a steady, uniform motion of the wheels; 
and the sensitiveness to pressure is increased 
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the wheels 0 0, or else the heavy swing frame | 


shown in Fig. 9 must vibrate backward and 
forward to the extent of the ‘‘crook” at each 
revolution of the roller. This latter can easily 
be imagined as impractical, and any other re- 
sult must be a tendency to straighten the roller 
as rapidly as it could be ground away, and 
wholly independent of the parallel grinding 
ways beneath the carriage; perhaps 2 proper 
statement of what takes place will be that 
the rotary axis of the roller becomes a guide for 
the swing carrirge. The rotary axis of a re- 
volving body is, of course, a line of absolute 
truth if flexion is not considered, and as any 
bending of the roller from its weight weuld 
be in a vertical plane, the movement of the 
swing frame is not effected in this way, so 
that movement in an absolute straight line is 
the result. The rollers require to be not only 
straight but parallel, but in respect to this 
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| or diminished, as the work may demand, by 
| shifting the top pivot to different angles, as 


| shown by dotted lines. 


| 


rollers, invented by J. Morton Poole & Co., | 


and extensively carried on in their works at 
Wilmington, U.S. A., and introduced in 
Great Britain by Umpherston & Co., of 
Leith. It is a common thing for even skilled 
engineers to examine the operation of the 
Poole machines, and go away without un 
derstanding the principle on which they act. 
The operation is in fact one of the most in 
tricate imaginable, and has perhaps no coun 
terpart in mechanical manipulation. This 
we deem proper to mention at the beginning, 
so as to invite close attention to the descrip 
tion and diagrams, which at best must be 
an imperfect means of explaining a process 
wherein some of the most intricate points 
consist in the running action of the ma- 
chines. 

In the Poole system of grinding, the first 
thing to be pointed out is the use of two 
emery wheels, one at each side of the work, 
as shown in Fig. 7, where @ a are grinding 
wheels, and e¢ a roller to be ground. The 
two wheels a @ are mounted in one frame, 
and positively connected together by screws 
and the ordinary guides, so that in effect 
they become a ‘‘ pair of calipers” producing 
a positive parallelism of the roller e, unless 
the wheels should wear away as they traverse 
from end to end—a matter scarce suppos- 
able, because the transverse motion is quite 
rapid, and the wheels employed are ot the 
hardest corundum that can be obtained. 

It will be obvious that true parallelism 
must result from the fixed distance between 
the two wheels so long as both are cutting, 
but the straightness of the rolleis, which is 
an equally important condition, must at the 
same time be secured, Calender rollers for 
the finer kinds of paper are made from 6 feet 


If the links e are set 
atan angle, as indicated by the lines a a, the 


|swinging motion becomes more sensitive, 


but if moved to the position shown by lines 
ee, it will require more pressure to move the 
frame m. 

The rollers, when first mounted, even after 
careful turning, are never truly cylindrical, 
and the first operation is to fasten the pivotal 
carriage m so that it cannot move transversely, 
and then grind the roller until it becomes 
cylindrical, as true as the ways at » will de 
termine. Then the carriage is loosened, and 
the straightening process begins, and it is 
here that we come to that intricate point in 
the Poole process on which its importance 


Fig. 11. 





last requirement there need be no comment. 
Two wheels with their axes positively con- 
nected must produce parallelism in whatever 
is ground between them. 

The sensitiveness of the swing frames on 
which the wheels are mounted is such that 
even the slightest touch will cause one whecl 
to cut more than the other, and in moving up 
the wheels, or feeding as it may be called, the 
handles of the screws are struck lightly with 
a light mallet of soft wood, care being taken 
that the blows, slight as they are, shall be 
given at right angles to the screws and trans 
verse to the swing motion. 

Some readers will, no doubt, be led to in 
quire why these sensitive devices are not dis- 
turbed by the stress of the bands which drive 
the emery wheels. This will be understood 
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mainly rests, and which has before been from Fig. 11, which: shows the manner of 


alluded to as difficult to explain. 

The absolute straightness of the rolls, ¢nde 
pendent of the ways on which the swing frame 
carriage runs, seems a paradox. The fact is, 
of course, indisputable, thousands of rollers 
having been ground to perfect truth, and five 
independent machines operating before one’s 
eyes is evidence enough so far as fact; but 
the principle on which the swinging carriage 


| determines a straight line will still remain a 


to 7 feet Jong, and in nests or piles of from| either the convex side will be ground off by 


kind of mechanical puzzle. 

Let it be supposed, looking at diagram, 
Fig. 10, that the roller ais crooked, even to 
i minute degree, then the result must be that 





arranging the bands, of which there are two 
for each wheel, that is four to a machine. 
We have now said as much as circumstances 
will permit to be explained in respect to the 
Poole process of grinding, There are to be 
scen throughout the very complete works at 


Wilmington many things pertaining to grind- | 
ing which are special and peculiar, matters | 


apparently of but little import, and yet to the 
experienced suggesting experiments and ex- 
pense. The process with which we have been 


dealing is now carried on in Germany and in | 


Great Britain, and its value to the paper 
making interest has been very great, both in 
a mechanical and economic way, Greater 


| not long since in respect to grinding. 


7 


accuracy has been secured and the expense 
of making such rollers at the same time re 
duced. 

This system of grinding has been described 
at some length to show how a large and im 
portant industry has grown out of improve- 
ments in grinding processes, made within ten 
years past, but there is no purpose of recom 
mending, except in rare cases, the substitution 
of grinding for cutting operations in metal 
working. 

There have been many mistakes made in 
attempting to supersede tool cutting by emery 
grinding in operations affording no reasons 
for such a change, and it is common to meet 
with engineers or skilled mechanics who will 
speak of the two methods of shaping and 
cutting material as though they were rival 
processes applicable to the same purposes. 
Perhaps one of the best illustrations that can 
be given of the difference will be to repeat a 
remark made by a shrewd practical mechanic 
He 
said: “It consumes power enough to remove 
metal in chips let alone pulverizing it at the 
same time.” 

There can be no question that for shaping 


| any metal soft enough te be cut with edge 
| tools, that process is economically the cheap- 


est, and as a rule the larger the chips cut 


| away the less is the power consumed _ propor- 
| tionately. 
| found to follow approximately the same ra- 


The time ard expense will also be 


tio. Grinding processes, paradoxical as it 
may appear, seem to be suited for the rougher 
| kinds of shaping where exact dimensions are 
| not essential, and for the finer kinds of shap- 
| ing where exact dimensions are indispensable. 
| As before pointed out, it may be called the 
| first and last among metal-shaping processes, 
)and by analogy represents the two extremes 
| In respect to exactness. 

| The flying dust from emery wheels, which 
constitutes one of the most serious objections 
to their use in engineering shops, can be al 

most wholly avoided by water grinding or 
pneumatic fans; in many cases, where there 
would be difficulty in using water on the 
work, dust can be avoided by setting a vessel 
of water beneath the point of contact, so that 
the dust and sparks will be thrown into the 
water and collected there. This little precau 

tion, which costs nothing, can be applied in 
all kinds of cylindrical grinding, and should 
never be neglected. 

The steadiness of motion in emery wheels, 
on which their proper working depends, re 
quires great care in balancing all parts, also 
in respect to bearings and driving bands. 
The diagram, Fig. 12, shows a method of 
mounting the bearings of emery wheel 
spindles, which has given satisfaction in some 
cases, and is quite inexpensive. The large 
chamber @ at the back is filled with some 
kind of lubricating paste, which will melt at 
a low temperature, and the smaller chamber 
ate, next to the wheel ¢, is filled with fibrous 
packing, loosely pressed in around the spindle 
atv. This prevents flying emery dust from 
finding its way into the bearing, and, as the 
flow of spent oil is outward through this 
packing, nothing is by that means carried 
into the bearing. Hardened steel running 
on cast iron is perhaps as good as any combi 
nation that can be used for such bearings. 
Softer metals, such as brass and white alloys, 
‘hold’ the emery dust, while close-grained 
cast iron permits it to work out with the oil. 

— 


Shop Kinks. 


No. 32 
Lewis F. Lyne. 
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ANTI-FRICTION FOR LATHES, 


In turning short and heavy work upon 
lathes of 
becomes necessary to move the tail stock fre- 


16’ swing and upwards, where it 


| quently it is very tiresome work for the 
| workman, who becomes fatigued and is un 
able to produce the desired quantity of work 
with the ease that it ought to be accomplish- 
friction 
upon the ways, which may be due to imper 


fect lubrication, dryness, gumming oil and a 


ed. This is owing to the excessive 


variety of other causes. In the accompany 


ing engraving is shown a very convenient 
and inexpensive device designed and used 


by George W. Richardson, of Boston, Mass. 


who has it applied to several lathes for fit 


ting up the seats for his pop safety valves. 
In theengraving Figs. 1 and 2, A B repre 
the bed of the lathe and DP the tail 
Two EC are 
The tail stock is cut 
| through to allow these wheels to roll upon the 


sents 


stock. wheels or rollers 


attached to the axle. 
top of the ways. The journals @ are formed 
at the ends of two steel springs F, suftici 
ently strong to lift the tail stock when the 
binding nut is loosened. <A felt wiper is 
jattached to each end to prevent chips from 


getting under the tail stock, This device 


| gives entire satisfaction, 
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| 


| which, 


| good—to sell. 


| ean't 
| some explanatory legend that would carry to 


The Demand for Coegetent | Mechanics. 
Several manufacturing industries as well 
as some railroads are employing fewer hands 
now than for a year or more past, yet skilled 
workmen are as much sought for as ever, 

In a number of recent instances ordinary 
laborers have been discharged by hundreds 
because there was not work cnough for them 
all, no surfeit of skilled me- 
chanics in any locality. 


yet we hear of 
The latter can command good wages and 
steady employment when common laborers 
are content themselves with re- 
duced compensation and employment at ir 
regular intervals. The usual time required to 
learn a trade is three years, and young men 


obliged to 


who are obliged to depend entirely upon 
their own efforts ought not to hesitate about 


going into the shop as apprentices. It mat- 
ters not that they be older than most youths 
who are already out of their time. Hard per- 
sistent efforts for three years in the face of 
difficulties are to be preferred, if the result is 
superior advantages in solving the 
of life, 1 struggle for twenty 


problem 
thirty 
Oppor- 


to ¢ or 


inquired after, but they 
the individual. 


do not usually seek 


—- 


Botch Work. 


A printer has a very convenient expression 


by which to characterize a general lack of | 


quality in a job. He calls it botch work. 
There ought to be an equivalent expression 
that should as correctly and with an equal 
economy of words characterize the multitude 
of small mechanical constructions that besets 
Reference not had 
properly speaking, 


the purchaser. is to 


machine construction, 


| but to the thousand-and-one contrivances and | 
by their | 


conveniences that entice the buyer 
quality of handiness, and give out in some of 
little miss - arrangements 
about the time he begins to appreciate them. 
There are screws that fail to serve any of the 
ordinary purposes of a screw by the 
their utility 1s fairly comprehended; 


mechanical 


time 


| that ought to remain united, but which part 


company after a spasmodic effort to main- 
tain partnership, rivets, in name, &c., &e., 

Manufacturers make ‘‘ notions,” some 
them quite pretentious ones, that would be 
for something if decently made, but 
because they lack this quality, are 


of 


good 


made for, but when some article carries along 


with it an appearance of general utility that | 


be dispensed with, it ought to bear 


prospective purchaser that it was made to | 


“a. 
This may not be a matter for compulsory 


or to use, as the case may be. 


action, but its adoption would be a matter of 


| considerable convenience to the purchaser. 


+—>-—_— 


Learn to do Something Useful, 


There never was 2 time when the advice to 
Learn to do something 
more pertinent than it is just now. 
is that the simple word ‘‘practical” 
significance 


useful, was 
Why it 


a boy: 


to have so much is not 
discussing, but the fact itself is worthy of 
consideration, 


for those who do not comprehend 


and it is entirely unfortunate 
How 
much a false idea of what constitutes an edu- 
cation may have to do with shaping things 


not altogether satisfactorily in this respect is | 


not quite clear, but it is more than probable 
that the rectification of definition in accord 
would do some- 
There 
is sometimes a good deal in a name, and the 
absurdity of calling a man educated who has 
a knowledge of books without knowing how 
to put that knowledge to the primitive use of 
taking care of himself, in other words, to get- 
living, and at the 
a man ignorant who has other knowledge 
that enables him to do something the world 
is anxious to pay him for doing, i: becoming 


ance with common sense 


thing towards setting matters right. 


ting a same time calling 


iupparent, 
In 


matter 


1s 


there 
state of trade or 


every always—no 


what 


large 
the 


city 
business 








pieces | 


This is probably all they are | 


worth 


all | 
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may be 

| professional tramps, the class that do not 
work because it is their trade not to do so, 
but of those who are willing and anxious to 
work, and who sorely need the price of 
honest labor, but are not able to do anything 
well enough to creafe a demand for their 
services. In other words, with all their 
learning, they have never learned to do any- 
thing that the world has any particular use 
for. It would not seem to be going too 
far to call a man ignorant who, having ar- 
rived at years of discretion, was yet quite 
unable to care for himself; but the fact is 
that this army of unemployed are of the class 
popularly called educated, while the so-called 
ignorant class are, as a rule, quite able to 
take care of themselves. 

The mistake should not be made, as we 
|fear it sometimes is, of thinking that book 
knowledge is not inevery way desirable; but, 
on the other hand, the mistake of thinking 
that such knowledge to no particular end 
will serve the ordinary purposes of life should 
be particularly guarded against as much the 
greater mistake of the two. Such knowledge, 
aside from its pleasures, may and does serve 
the most useful of purposes, but to do this its 
acquisition must not be the ultimate object. 
Instead of being the end, it must be the 
| means to an end. 

Aside from a limited few who may be re- 
quired to perpetuate the knowledge, it will 
| be of infinitely more service to a boy to learn 
how to build a steam engine, to mould a 
cylinder, to do a job of blacksmithing, or 
even to shovel gravel—to do any of these 
things, or something else in which a good 
| miapy are interested, even passably well—than 
it will to learn all there is to be known of 
Greek and Latin verbs, which, right or 
wrong, it must be admitted, but few are par- 
| ticularly inquisitive about. 

We by no meahs wish to be understood as 
insinuating that a knowledge of almost any- 
thing that can be gained from books may not 
be useful to a man engaged in the so-called 
homely affairs of life, nor would we in any 
way discourage, so far as is practicable, the 
acquisition of a liberal education, but what 
| we do call attention to the fact—too 
patent to be misunderstood—that a depend- 
encé upon such an education alone is becom- 
|ing every day more and more insufficient to 
serve the purposes of a young man who has 
his way to make in the world; or, to state it 
more plainly, who is to be dependent on what 
| he ean do by virtue of what he knows. 

In the nature of things, a large majority of 
| men must gain the means of supplying their 
own wants by selling something that others 
|want. Whether that something is an article 
|of merchandise, or their own services in some 
capacity, success depends entirely on the 
ability to furnish that for which there is a de- 
mand. Whether the knowledge that will 
enable a man to do this is education, 
something else, and just how much or how 
little of it comes from school or college, is not 
pertinent. However it is come by, 
|a large proportion of mankind will always 


/need, and no boy can make a mistake in tak- 
ling it for granted that he will be of that 


| number. 


Is 


| 





has come | 


Brooklyn Bridge Progress, 
| People living at a distance from this city, 
}and who visit the Metropolis only at rare in- 
| tervals, manifest great interest in the pro- 
gress of the Brooklyn Bridge. About the 
first thing they are likely to ask a New 
Yorker who has taken a journey out in the 
| country is: How is the bridge getting along? 
The New Yorker sad smile, ex- 
presses himself in anything but a confident 
| style and quickly changes the subject. The 
fact is the people of these two great cities 
(aside from the officials) give but very little at- 
tention tothat remarkable structure which has 
swallowed up about thirteen and a half mil- 
lion dollars of their money and which is 
awaiting the absorption of another million 
and a quarter dollars recently voted by the 
legislature for its ‘‘completion,”” Their in- 
terest in the matter but 


smiles a 


out once a 


regular mect 


crops 


month—immediately after the 
ings of the bridge trustees, 


—a large army of unemployed; not of 


usually informed upon these occasions that 
the work is in a very advanced state, that the 
trustees are waiting for another appropria- 
tion to push the structure to completion, that 
some outside parties are responsible for the 
slowness of operations and that several things 
must be done not calculated upon before 
(which increases the cost’, in order to render 
the bridge more serviceable when finished. 
The monotony of these monthly statements 
has just now been somewhat relieved by the 
resignation of one of the trustees, Mr. Roose- 
velt, after three years service, who accompa- 
nies the act with a letter to the Mayor of 
New York city on the conduct of affairs 
since he has been a member of the Board. 
Although he had endeavored, as well as he 
was able, to inform himself, he declares: ‘“To 
day I am but little better acquainted with 
the inner management of the department 
than I was when first appointed.” Notwith- 
standing the secrecy maintained by the ‘‘in- 
side” trustees, Mr. R. admits ‘‘some infor- 
mation would occasionally leak out which 
certainly surprised me.” He accidentally 
discovered that telegraph and telephone com- 
panies were running their wires over the 
bridge without paying for a privilege which 
their own offers subsequently proved to be 
very valuable, and again, ‘‘the more aston- 


ishing fact that one member had without con- 


sultation with, or the approval of, the board, 


‘increased the weight of the suspended super- 


ireport put at $600,000, 


or | 


structure from 5,500 to 6,700 tons.’ 

The uninitiated will doubtless regard these 
things as peculiar, to say the least. From an 
engincering point of view, the following ex- 
tract from his letter will suggest food for re- 
flection: 

‘‘T should have resigned sooner, but I 
waited only for one purpose; that was to 
ascertain conclusively whether the structure 
was safe beyond all peradventure before it 
should be opened to the public. My reasons 
for uncertainty were founded upon the re- 
ports of the chief engineer, Mr. Roebling. I 

cannot go into the detail ‘of these, but will 
refer to the more salient contradictions they 

contain. He stated in one report that the 
superstructure was intended to carry 1,200 
tons weight; a subsequent report admitte Lthat 
he had added 1,200 tons dead weight in ma- 
terial alone! One report says that this addi- 
tion of weight was made against his earnest 


protest, and that he resisted it for three 
months ; another says it improved and 
strengthened the bridge immensely! One 


report states that he made the change only 
under pressure which he could not resist, and 
another that it was done of his own motion, 
and to meet the unexpected requirements of 
the travel between the two cities. I could 
quote many other inconsistencies, the last be- 
ing on the question of the expense of com- 
pleting the entire undertaking, which one 
and another, made 
within a month afterward, when no change 
of plan had been suggested and no additional 
outlay provided for, estimated the expense 
at double that sum; the items—for both were 
itemized reports—differing in every essential 
calculation. I am not an engineer, but 
when errors of hundreds of tons and hun. 
dreds of thousands of dollars are made, there 


;cannot be much reliance placed upon com- 


it is what | 





| designers of machinery, 


'drawings judic iously) and to the v 
The people are 


putations of strength.” 


+ ie 

We have received a copy of the Register of 
the Lehigh University, South Bethlehem, Pa., 
for 1881-82. Tuition is free, and there are 
144 students, of which seven are in the Sen 
ior graduating class. The institution is 
technical in every sense of the word. There 
are four regular courses, viz: Civil Engineer 
ing, Mechanical Engineering, Mining and 
Metallurgy, and Chemistry, The object of the 
in mechanical engineering the 
study of the science of machines, We quote 
from the Register: 

That the students may obtain the practical 
engineering data which the -y will most need 
when beginning their work as mechanical 
engineers, they are re quired to pursue a 
course of shop instruction which does not 


necessarily involve manual labor and manip 
ulation of tools, but is principally devoted 


or 


course is 


|to familiarizing them with those points in 


pattern-making, moulding, forging, fitting 
and finishing, which they need to know as 
Particular attention 
is therefore directed to the forms and sizes 
of machine parts that can be readily con- 
structed in the various workshops, to the 
time that it takes to perform and the order 
of the various operations, to the dimensions 


;most needed by workmen (in order that the 


to dimension working 
arious de 
beginner's 


students may learn 


vices — ordinarily escaping the 
































notice—for increasing the accuracy of the 
work, durability of the parts, conveniences 
of manipulation and safety of the workmen. 
This involves acquaintance with the pro- 
cesses and machinery of the workshops, but 
it is the foreman’s and _ superintendent’s 
knowledge which is required rather than the 
manual dexterity and skill of the workman 
and toolhand. The acquirements peculiar 
to the lattet are by no means despised, and 
students are encouraged to familiarize them- 
selves therewith during leisure hours, but 
manual work in tlfe shops forms no regular 
part of the course. On the contrary, the 
student enters the shop with hands and mind 
free to examine all the processes, operations 
and machinery, and ready at any moment at 
the call of the teacher, to witness an opera- 
tion of special interest, or to examine into the 
causes of and remedies for any sudden break 
down. 

+ x * 


* * 


That the students may learn to observe 
carefully and be trained to think and observe 
for themselves in these matters, there is re- 
quired of them a full description of the va- 
rious processes, operations and tools involved 
in the production of each one of a series of 
properly-graded examples of patterns, cast- 
ings, forgings and finished pieces which are 
not being constructed in the shops at the 
time, and the drawings or blue prints for 
which have been given to them on entering 
the shops. 

* x 


* * 


During the latter part of the first Senior 
term the whole class take up the design, of a 
steam engine, every dimension being deter. 
mined by the students, and complete working 
drawings made. In the case of the simple ma- 
chines and of the steam engine, the general 
plan or arrangement will be given to the stu- 
dents in the form of either rough sketches, 
photographs or wood-cuts, This work will 


continue to the middle of the last term of the | 
Senior year. From this time on the students | 


are expected to make original designs for 
simple mechanisms, the object of which has 
been fully explained. Throughout the course 
the work in the draughting room is carried 
on as nearly as possible like that of an en- 
gineering establishment. and special atten- 
tion is paid to methods of expediting the work 
of calculation by means of simple formulas, 
tables and diagrams. 
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Under this head we propose to answer ques- 
tions sent us, vertaining to our specialty, 


correctly, and according to common sense 
methods. 
(214) L. B. S., Jordan, N. Y., asks: 


1.Please tell me the horse power of an engine of 644” 
x10’, running at 200 revolutions with 100 pounds 
steam pressure, plain slide valve * A. The engine, 
if a good one, should indicate when properly load- 
ed, about 15 horse power. 2. Is the pressure on a 
boiler more by opening a throttle valve suddenly 
than by opening it gradually? 4. The pressure is 
no more, but the effect of instantly starting and 
arresting the motion of the steam and with it per- 
haps a large body of water, may by concussion en- 
danger the boiler. 


(215) H. B. G., New York, Will 
you tell me how to find the area and the cubical 
contents of a sphere when the diameter is known ? 
A. By area we suppose you mean the convex or 
outside surface. to find which multiply the diame- 
ter by the circumference. To find the contents, or 
volume, multiply the cube of the diameter by .5236. 
Example: What is the convex surface of a sphere 
the diameter being 5’’y A. 5” 15.708"=78.54". 
What is the volume of the same sphere? 4. 125> 
5236 = 65.45, which is the volume in inches 


asks: 


(216) G. A. A., Camden, N. J., writes: 
lama draughtsman and am sometimes asked by 
a man who runs a planer to what angle some piece 
is to be planed, which I give him from the horizon- 


tal plane. He claims this is wrong, and refers me 


to bis planer head to prove his assertion. The 
question I want to ask is, whichis right? A. For 


all we can see you are both right. It is proper to 
measure an angle from a vertical, a bomzontal or 
an inclined plane, and it is also proper to indicate 
on the drawing from what plane it is measured. 
At the same time if any number of degrees were 
spoken of without further reference, we should 
understand it to refer to the horizontal plane 


(217) KR. R. H., New York, asks: Do you 
consider that the evaporation of 30 pounds of water 
into steam is the equivalent of a horse power ina 
steam boiler, and is it not so considered by me- 
chanical engineers to-day’ A. We have for some 
vears been in the habit of measuring the horse 
power of a boiler by the number of times 30 pounds 
of water evaporated per hour under a pressure of 
from 76 to 80 pounds 
water than this, and many require less 


Some engines require more 
We 


be 


that this is a fair average. 
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| lieve it is quite generally considered by engineers 


| 
| (218) X. P. W., Racine, Wisconsin, asks: 
1. How many pounds pressure can I get with a 
screw 414”’ diameter and 3g” pitch, a gear 3814” di- 
ameter being attached to the screw, and 5,000 Ibs. 
applied at the pitch line of the screw? A. 
The circumference of the gear is 120’ and one rev- 
olution moves the screw in its nut 3¢’’, hence, leav- 
ing out friction, the thrust of screw would be to 
the power applied as 120+3¢=320 to 1. The power 
appligd being 5,000 Ibs., the thrust would be 320x 
5,000= 1,600,000. As for friction it is impossible to 
tell what it will be, but unless the length of thread 
is very great and the bearing surface excellent, it 
will be enormous. You will have to use best cast 
steel or it will give way by crushing. 2 


2. Is there 
any data for friction of screws under considerable 
pressure’ A. Not that we are aware of. 


(219) 
1. Is it practicable to heat a building with exhaust 
steam from an engine, the heating apparatus be- 
ing arranged commonly found in 
houses’ A. As arranged for heating with live 
steam the main distributing pipe is usually too 
small for heating with exhaust steam, otherwise 
there will be no trouble. 2. Could I by exhaust- 
ing in the heating apparatus, with a back-pressure 
valve set at 15 pounds, accomplish good results? 


as business 


3. Would it be 
cheaper to heat with the exhaust steam than with 
a separate boiler, and would any alteration of the 
pipes be necessary? <A. There is good economy in 
the proper use of exhaust steam for heating. As 


ure of not more than 5 pounds. 


propose to use both exhaust and live steam at the 
same time, which we should not advise. 





| (220) J. W., Chicago, Ils., asks: 1. 


Are | 


| to the cut-off. 3. 


A. H. G., Cincinnati, Ohio, asks: | 


A, You should be able to heat if your pipes and | 
radiators are properly arranged with a back press- | 


to the arrangement of pipes, so far as the sketch | 


‘. . } 
shows your pipes are all right,except, perhaps, you | : ; é 
’ BES ores Pt] DS, | | sertion under this head. 


pinions and gears to run together cut with the | 


same cutter’ A. No. 2. If the pitch and num- 


ber of teeth are given how is the diameter found? 


| A. We suppose you refer by this to the cir- 
cumferential pitch, and you can use the fol 
lowing rule to find the pitch diameter: Multiply 


the number of teeth by the pitch and divide the 
product by 3.1416; the quotient will be the pitch di- 
ameter. Example: What is the pitch diameter of a 


being 16”, 
100x« 4” 
3.1416 


1591 


ae inches, 
100 


3. Is the pitch line just one-half the depth of the 
tooth? A. No. The clearance increases the depth 
of tooth below the pitch line. 4. What is the best 
rule for finding the horse power of a steam engine ? 
A. Multiply the mean effective pressure in pounds 
per square inch by the area of the piston in square 
inches ; multiply this product by the piston speed 


in feet per minute and divide by 33,000, The quo 
tient will be the horse power. 

(221) W.8., Richmond, Ind., asks: Will 
you answer the following to settle a dispute. If I 





take three wheels and key them on a shaft, the 
shaft say 6 feet long; 1 six foot wheel on each end 
| anda three foot wheel in the middle ; put them on 
tracks, build up the middle track to the three foot 


| wheel, and start them going say at 25 miles an 
| hour, will the middle wheel slip or will it run the 
| same as the others? A. The circumference of a 6 
| foot wheelis 18.84 feet and one revolution of the 
wheels would advance the axle on the track that 
distance. The circumference of a3 foot wheel is 


only one-half as much, hence a reyolution would 
only advance the axle one-half the distance. This 
being plain it is equally evident that either the 3 
foot wheel will be slipped ahead by the traction of 
the two 6 foot wheels, that the two 6 
wheels will be slipped back by the traction of the 
one 3-foot wheel. We shall decide that the two 
6-foot wheels will slip the one 3-foot wheel 


or 


(222) J. H. T., San Francisco, Cal., writes: 
I have a portable engine with the check 


about five feet away from boiler 


valve 
The pump plung 
er is %” diameter with 12” stroke, the engine run 
ning from 190 to 200 revolutions per minute. The 
pipe from pump to boiler, and also the check valve 
is one inch. The water is heated after leaving the 
pump. Sometimes the check works steadily, but 
it is usually very noisy and wears out very rapidly. 
The pipes are clear. assign 
for this, and is there anything wrong in the loca 
tion of the check valve? <A. In locating a check it 
is advisable to have a cock the 


, 


What reasoncan you 


boiler 


as near as 
possible with the check close to the cock This 
provides for shutting off from the boiler at any 
time to examine the check. There is usually a lit- 


tle difficulty of the kind you describe with checks 


that pass hot water. We have frequeatly remedied 


the trouble by reducing the lift of the valve. Most 
commercial check valves have twice as much lift 
as they should have, and we presume this is the 


principal trouble with yours. We should, however, 
first put a light spring on the valve and if this did 


not remedy it then reduce the lift to 5-22’. We 
think the spring will answer all purposes, 
(223) J. R., Detroit, Mich., asks: 1. Will 


not changing the point of cut-off with a link change 
the lead’ A. With the ordinary shifting link, that 
is one in which the link is shifted on the block, the 
lead varies with the different positions of the link 
This link may be arranged, however, so that the 


gear the number of teeth being 100 and the piteh | 





| 
| 
} 
} 
| 
| 
| 


foot | 


| with best facilities. 


With the stationary link, that is one in which the 
block is shifted in the link, the lead may be con- 
stant for motion in both directions. 2. Whatis the 
object of a cut-off valve on an engine, and would 
it not be just as wellto put sufficient lap on the 
main valve to accomplish the same purpose? A 
For very short cut-off an excessive lap on the 
main slide interferes with the of the 
haust, and makes it necessary to provide more 
clearance. The object of the cut-off to 
allow the main valve to be arranged for proper ad 
mission, exhaust and cushion, without reference 
What isa pump bucket? A, It 
is a species of pump plunger. 4. What is meant by 
exhaust lead? A. It is the linear distance the ex 
haust edge of the valve has opened the port for ex 
haust at the end of the piston’s stroke. 5. How 
it possible to force water with an injector against 
a greater pressure than that of the steam used * 4 
See answer to C. H. 8., July 16, 1881 Mr. Roper 
gives rules for the amount of condensing water re 
quired for a condensing engine and the size of air 
pump; also the rule for finding the length of safety 
valve lever. We have 
no doubt the rules are correct, but in the instance 
of the amount of condensing water required it is 
generally better to provide about 20 per cent. more 
thanis given, which extra amount need be 
used unless found necessary. 7. How many valves 
mustan air pump have, A. It is not absolutely 
necessary that it have but two. 


action ex 


valve is 


is 


6 


Are these rules correct? A. 


not 
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About seven words make 
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We receive nume rous inquiries relating specially to 
While 
would suggest, that an advertisement 


matters of private interest. desirous 40 oblige 
our friends, we 
of two or three lines under this heading will usually | 
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Portable Forges, $10. Holt M’fg Co., Cleveland, 0. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

James W. See, Consulting Engineer, Hamilton, O 

Steel Name Stamps, &c. J. B. Roney, Lynn, Mass. 

Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 

Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Il. 

J. C. Hoadley, Engineer and Expert, 29 High St., 
cor. Federal, Boston, Mass. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Do you manufacture Hardware or House furnish 
ing goods you wish sold in New York? If so, ad 
dress Manufacturer’s Agent, care of AM. MACHINIST, 

Machinists’ Bench Tools; largest stock in the Uni 
ted States. Send for Machinist Catalogue,212 pages. 
Tallman & McFadden, 607 Market st., Philadelphia. 

“Steam Economy,” 124 pp., cloth, $1.00 (illustrat 
ed), points out remedies for defects in engines. Best 


indicator practice. A,Wilkinson, 123 n.4th St. Phila. 
Jas. F. Hotchkiss, 84 John St., N. Y.: Send me 
your free book entitled *‘How to Keep Boilers 


information for 
{Mention this paper. } 
Fifield 36// 
3 Betts 36” 
273 South Canal 


Clean,” containing useful 
users and engineers. 


steam | 


July delivery at Lowell, Mass., 3 
lathes. Now in Chicago, one 48” lathe. 
Iron Planers. W. A. James & Co 
stre-t, Chicago, Ils 


‘* Slide Valve Gears,” by Hugo Bilgram, published 











The Bethlehem Iron Co. have purchased two of 
G. 8S. Strong’s patent feed water heaters 
Supplementary letters patent have been issued 

the Montreal Co., authorizing the in 
crease of the capital stock from $500,000 to one mil 


to Cotton 


lion doilars. 


M. €¢. Bullock, manufacturer of the 
Straight-line diamond drills and mining 
machinery, has organized his business into the M 
C. Bullock Manufacturing Co. 


Chicago, 


Engine 


The establishment of a Rubber Factory at Gran 
by, Quebec, seems now to be assured, the contract 
for the buildings having been let. The 
poration voted of to 
prise a short time a 


frown Cor 
the 


a bonus $5,000 enter 


Joseph Stearns & Co.,West 40th street, New York, 


are putting in a new boiler 6 feet diameter, and 
setting it with Mahoney's Universal Patent Fur 
nace, This makes their third order for this fur 


nace improvement 

The Pawtucket (R. 1.) Manufacturing Co., is erect 
ing a building 153x120 feet fer the manufacture of 
bolts, nuts and machinery. Stephen A. Jenks is 
treasurer, Geo. H, Webb, Supt., and G. H. Fowler, 
agent 

The Suffolk Tron Works of Boston have been incor 
porated, with William Butterfield as president and 
Drew as treasurer. Their business is to 
carry on, With a capital of $100,000, the casting, 
annealing and finishing of metals, and other cog- 
nate operations. 


James G. 


William P. Buckley, until recently foreman of 
W Ellis’ foundry, Pottstown, Pa., 
manager of Byer & Bro.’s foundry, im the 
The Pottstown Leader says: 
man having : 


Ss has become 


same 
town. He isa gentle 
thorough knowledge of everything 
connected with the foundry business.” 

Smith Brothers, of Brooklyn, N. Y 
completed two steel boilers 60” diameter for Messrs. 
Beard & Robinson’s Elevators, Erie Basin, Brook 
lyn, N. Y. They will be set with Mahoney’s Univer 
sal Patent Furnace and fitted with his Patent Cor 
rugated Grate Bars. 


have just 


The Combination Gas Machine Co, of Detroit and 
118 Maiden Lane, New York, are making a very 
economical and safe gas machine to use from one 
to a thousand burners as may be required. About 
1,000 of the in use and a free 
pamphlet is printed which gives records of a large 
number of them 


machines are now 


The Delaware Locomotive Company, which is 
erecting buildings in South Wilmington, Del., has a 
capital of $300,000, and its works will cover about 
twenty acres, This company has purchased from 
the Suspension Car Truck Manufacturing Company 
the right to manufacture and supply their trucks. 


The Tewksbury Automatic Elevator Co., 60 Tem 
ple Court, New York, are manufacturing a new 
freight and package elevator which bas some novel 
and valuable features, Sixty of them have already 
been ordered, although but one has been fully test 
ed in operation. Their factory in Newark, N. J.. 
has been fitted up with new and modern machin 


ery 


Williams & Kemp, Fayette and Frederick streets. 


| Baltimore, Md., started a small machine shop a 
short time ago for general machine and engine 


by E. Claxton & Co., Phila., describes the easiest 
method known for correctly proportioning slide 
valves, link-motions and cut off gears; price, $1.00. 


Russell & Struthers, Wax Process for making out 
line engravings. Specimens each week in the 
AMERICAN MACHINIST. We also do Map Engraving 
Russell & Struthers, 59 Park | 
Place, New York. 


If you desire to keep pace with the daily prog 
and development of Telephone, Telegraph 
and Electrical matters, have a copy of the New | 
YorK REVIEW OF THE TELEGRAPH AND TELEPHONI 
sentto your address, Only $2.00 perannum,. George 
Worthington, Editor and Proprietor, No. 23 Park | 
Row, New York. P. O. Box 3329. 
The Student’s Illustrated Guide to Practical 
Draughting. Price, $1.00. Lectures in a Work 
shop, with an appendix containing famous papers 
by Sir Joseph Whitworth, on * Plane Metallic Sur 
faces,” ** Uniform System of Screw Threads,” ete 
Price, $1.00. Either work sent on receipt of price 


ress 


} on application to the author, T. P. Pemberton, 142 
Greenwich street, (P.O. box 3083), New York. 
Bound Volumes and Patent Binders. We can 


lead will be constant for ove direction of motion. | 
| i 





furnish Volume sof the AMERICAN MACHINIST, con 
taining the full 52 issues of 1880, or Volume 4, con 
taining the 53 issues of 1881, neatly bound in cloth, 
ready to ship by express, for four dollars. Either 
volume unbound, three dollars. ‘ Patent Binder”’ 
tor the AMERICAN MacuiNist holds 53 weekly issues 
in good shape. Sent to any address by mail for 
one dollar. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton Street, New York. 


‘**Extracts from Chordal’s Letters,” the most 
interesting mechanical book published A great 


variety of mechanical and business topics treated 
ina wise and witty way that will be instructive to 
old and young mechanics, and interesting to every- 
body. As many as 150 copies have been sold in a 
single shop. Over 40 Humorous illustrations ; 320 
pages, 12 mo. Price, $1.50 per copy, by mail, to 
any address. AMERICAN MACHINIST PUBLISHING Co.,, 
96 Fulton St., New York. 


Important to Millwrights, Machinists and Pattern 
Mak I have compiled a complete and absolutely 
correct table of The Diameters of Toothed Wheels 
on Piteb Line, by which any mechanic can instantly 
find what he requires or wants, without calcula- 
ting. This table should be in the chest of every me 
chanic and millowner, and in the office of every man 
ufacturer, as it saves hours of time, and dollars of 
money. No algebra to learn, no arithmetic to 
study. Ihave also added the computation table of 
what is known as the ‘*‘Manchester’ Principle.” 
Price, $2 per copy. Address, Wm. T. Ross, care | 
Bremaker & Moore Paper Co., Louisville, Ky 


ers 


at th 


work. They experienced some difficulty at first, 
but by the time they had 
order work began to come 


in 
they 


everything running 
now 
has just been ad 
some larger machinery will be 


They automatic 


in and 


A milling machine 


are 
very busy 
ded, and shortly 

placed in the shop. 


have a new 


| cut-off for slide valve engines 


The Pennsylvania Bolt and Nut Works, Lebanon, 
Pa., have purchased 19 acres of ground for their 
works, and have work the first 
building. There will bea frame building 60 x 120 
rolling mill. 
to have it under roof in 90 days 
dings will be of brick, viz 
SOx 120 feet: boiler 
room, 40 x 60 feet; 


commenced on 


feet, to be used as a They calculate 
Their other build 
Nut and bolt factory, 
30x 40 feet: burring 
machine shop, 60 x 120 feet, and 
anda three-story brick warehouse, 50 x 150 feet 


house, 


Weeks & Halsey 


upon another improved form of compressor, tor 


Brookly n, N.Y..are now engaged 


use in rock drilling, refrigeration, and general trans 
mission of power by means of compressed air. Be 
lieving the increasing use of compressed air de 
mands the greatest economy in its compression, 
together with a simple and accessible machine, 
they have combined some improvements of value 
to that end, based upon practical experience with 
the machines and a careful consideration of the 
laws governing the expansion of gases 


The following parties have recently boilers 
with the Jarvis Furnace: The Kiverside Mills, Au 
gusta, Me , (the third boiler); The Binghamton, (N 
Y.) Hoe & Tool Co.; The National Brewing Co., of 
San Francisco: The Raritan Hollow & Porous 
Brick Works, Perth Amboy, N. J., (to burn sereen 
ings): St. Louis Ore & Steel Co., Pilot Knob, Mo.. 
to burn slack coal); Stark Mills, Manchester, N.H 
10 Corliss boilers to burn screenings and soft coal), 


sel 


rhe chimney of the latter establishment is being 


constructed on plans furnished by the Jarvis Fur 
of 14 feet, and 
be 72’ at the 


Will increase to 7s” 


nace company. It will have a base 
will be 140 feet high. The 
base and,gradually expanding 


op 


core will 
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Machinists’ & ) Rutan Supplies. 


New York, June 15, 1882. 

The supply market remains unsettled, and on 
account of the labor troubles most of the dealers 
have withdrawn all quotations. There is nothigg 
in the wav of novelties. The Pig Iron market is 
substantially unchanged, with a tendency towards 
firmness at present prices. 

We quote No. 1 Foundry, $25 to 25.50; with fancy 
brands, $26; No. 2, Foundry, $23 to $23.50. } 


—=>—W ANTE D~=<— 


* Situation and Help”? Advertisements, 30 cents a 
‘ine, each insertion. bout seven words make a line. 
Copy should be sent to reach us not later than Thursday 
morning for the ensuing week's issue, 








Wanted—Machinists for portable engine work. | 
The E. M. Birdsall Co., Auburn, N. 

Wanted —Situation as Mechanical Dri 1ughtsman. 
Address, Draughtsman, Box 535 Central Falls, R. I 


Wanted—Situation as draughtsman. oe a- 
tions, scientific and practical training. References. 
Address, Box 98, Westville, Conn. 
Wanted—Situation as foreman of machine shop. 
Thirteen years expe rience in Western States E 
McConnell, Towa City, Iowa. } 
A practical mechanical engineer and draughts- 
man, experience din de signing new machinery, de- 
sires engagement. B.N., care AMERICAN MACHINIST. 


A mechanical and topographical draughtsman, 
experienced also as civil and mining engineer, is 
open to engagement. Address, Archimedes, AMERI- 
CAN MACcHINIsT office 

Wanted—A young - mechanical draughtsman, a 
graduate of a Technical school preferred, Good 
reference re quire “i. Address, Jesse M. Smith, Me 
chanical Engineer, Detroit, Mich. 

A practical draughtsman of nine years experience 
on locomotive work and general machinery wishes 
are-engagement. First-class references. Address, 
Link Motion, care of AMERICAN MACHINIST. 

Wanted—Situation at pattern making by a young 
man lately out of his apprenticeship where he can 
have a chance to improve. Address, G. E., care of 
AMERICAN MACHINIST. 

. Wanted—A first-class mechanic as Superintend- | 
ent of Machine Shops, Foundry. &c. Must. be 
thoroughly educated and have good experience in 
some well-organized shop from which he can bring 
reference. Answers will be considered confiden- 
tial. Address H. G. T., care AMERICAN MACHINIST. 


Wanted—A superintendent for a jobbing foundry 
in the immediate vicinity of New York City. Must 
be practic al in all branches and thoroughly ac- 
quainted with the construction of patterns, core 
-making, melting and moulding of all classes of 
light and heavy work. Address, D., this office. 








For Sale—One 5x16 foot Iron Planer, one 17 foot 
English Edge Planer and one Pulley Lathe. 8. L. 
Holt & Co., 67 Sudbury street, Boston, Mass. 

Wanted—Steam hammer, capacity 4 inch iron, 
State make, size, condition and price. Webster. 
Camp and Lane Machine Co., Akron, 0. 

For Sale A beam engine, condensing, 34 in. cylin- 
der, 48 in. stroke ; Sickles cut off; now developing 
300 horse powe : by card. Fly wheel 20 ft. diameter 
by 36 in. face. Can be seen running at the Brooklyn 
City Flour Mills, Jewell Milling Co., foot of Fulton 
street, Brooklyn, N. Y. 


JENKINS PATENT VALVES 
THE STANDARD 
MANUFACTURED OF 
BEST STEAM MB TAL. 
JENKINS BROS. 71JOHN ST.NY. 















MECHANICAL BOOKS. 


Very large stock of ALL BOOKS published in 
this country and in England, and many French and 
German, for sale at the LOWEST PRICES, 

Send 10 cents for 110-page Catalogue, new 
and revised edition, with 750 new titles’inserted. 


D. VAN NOSTRAND, 


23 Murray St., and 27 Warren St., N. Y. 


HR RADLEYS CUSHIONED HAMMER 


acu SE, 
BRADLEY &COMPANY SY% By 








“M490 MON *2S 012U0D CH!-GZI ‘syso4, pue ooo 


‘CO'OOF$ ‘JNO UL UMOYS SB ‘odLIg 


The Second Grand Exhibition Pair | 


OF THE 
New England Manufacturers’ and 


Mechanics’ Institute 


Will be held in THEIR MAMMOTH EXHIBITION 
BUILDING, (the Largest in the United States), 


In Boston during the months of Sept tember & October, 1882. 


Affording the best opportunity for advertising, or 
of introducing tothe public new inventions. Art- 
ists, Inventors, Producers, Mechanics and Manu- 
facturers, from every nation, invited to contribute 
The product of New England’s hand and brain will 
be well represented. No charge for space. Blank 
forms for application to exhibit furnished free, 
upon application to 


JOHN F. WOOD, Treas., 
38 Hawley Street, BOSTON, MASS. 





COOKE & CO. 


(Formerly Wm. Cooke, successor to Cooke & Beggs 
6 Cortlandt St., New York, 


AGENTS FOR 








The Lehigh Valley Emery Wheels | 
and Emery Wheel Machinery. 


Our wheels possess superior cutting du: ilities, com 
bined with great durability. Eureka Plow Polisher | 
and Patent Stove Plate Grinders. | 


Chal HYDRAULIC GOVERNOS, 


FOR STEAM ENCINES, 


The Most Perfect Governor Known. 


RUNS IN OIL. 
Guaranteed to ac- 
M curately regulate 
all classes of en- 
gines. 

Illustrated and descriptive 
Catalogue sent on application 
Correspondence solicited 


W. A. CRAIG & CO., Sole Manutr’s 


Lawrence, Mass. 










—New York Agent— 
A. ALLER, 109 Liberty St. 


{ 





RGLIPSE ss ENGINES. 


Stationary 
Engines. 
Iron and Steel 
Boilers. 


cular Saw 
Mills. 


Threshers & 
Separators. 





poe for Catalogue and say where you saw this, | 


FRICK & CO. 


Waynesboro, Franklin Co., Pa. 





MORE THAN 13,000 IN USE. 


Adapted to Every Situation. 


Send for New Illustrated Catalogue, 


GEO. 


88S Liberty Street, 44 Washington St., 
NEW YORK. | BOSTON. 


F. BLAKE MANF’G CO, 








Is the Standard of scellence 


AT HOME AND ABROAD. 
THE A.S. CAMERON 


STEAM PUM WORKS, 


Foot of Bast 23d Street, New York, 

















Milling Machines, Drill Presses, 
Hand Lathes, Tapping Machines, 


3 0 


Send for new Illustrated Catalogue, con- 


SUI Jomod 
in 


a 


« 


‘OUIQOVY 


Cutter Grinders, &c. 


taining descriptions 
ata of the above ma- 
chines. 
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i THE DEANE ” — PUMPS * 
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Send for New Illustrated Catalogue. 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 





| 92 & 94 Liberty St., 226 & 228 Lake St., 








DAVIDSON 





STEAM | PUMP CO. 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 


MANUFACTURERS OF 


THE M. T. DAVIDSON 


Improved Steam Pump. 


Warranted the Best Pump Made 


for all Situations. 


KELLY & LUDWIG, Agents, 49 and 51 North 


7th St.. Phila., 97 Liberty St. New York. 











nates ss, JOHN THOMSON, 9 Spruce St., 


THOMAS D. STETEON. 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., 





Portable Cir- | 


_ STANDARD MEASURES 


United States, Great Britain and France. 


History and ac tual comparisons with appendix 
on introduction of the metre. By ARTHUR S. C. 
WurreELE, Mem. Amer. Soc. C. E. Price, 50c. 


E. & F. N. SPON, 44 Murray St., N. Y. 


T. NEW’S PREPARED 


* ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, 3» John Street, New York. 




















PRINCIPAL OFFICE 


NEW YORK, 
53 CHAMBERS ST. 224 FRANKLIN ST. 


10 Page Ilustrated Catalogue of Light Hoisting Machinery sent free on application. 


LIGHT SWIG CRANES, 


WITH WESTON’S PATENT 


DOUBLE LIFT HOISTING GEAR 


For Warehouses, Wharves, Freight Houses, etc. 
CAPACITIES FROM 500 TO 2000 LBS. 


Hoisting and Lowering are effected by pulling on one or the 
other side of the rope. As one hook ascends the other descends, 
and is thus ready for the next load. 


LOAD ALWAYS SELF-SUSTAINED,  AfCIDENTS IMPOSSIBLE. 


SOLE MAKERS: 


YALE LOCK MFC. CO. 


MANUFACTURERS, ENGINEERS AND MACHINISTS, 


AND WORKS, STAMFORD, CONN. 


SALESROOMS: 


PHILADELPHIA, | CHICAGO, 
507 MARKET ST. 64 LAKE ST. 








‘Crescent’? Pattern. 
EXTERNAL AND 
from 1-4 inch to 6 inches, 
SEND FOR CIRCULAR, 


Betts Machine Co., 


WILMINCTON, DEL. 
MAKERS OF 


MACHINE TOOLS 


AND 


IMPLEMENTS 
FOR 


STANDARD MEASUREMENTS, 


** Flat-bar”’ Pattern. 


INTERNAL CAUCES. 














Jury 1, 1882. | AMERICAN 





MACHINIST. 11 








NICHOLSON FILE CoO. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
‘Nicholson File Co’s” Files and Rasps. _ 
-*Double Ender” Saw Files. File Brushes, File Cards. 

“Slim” Saw Files. Surface File Holders. 
**Racer” Horse Rasps. : Vice File Holders. 
Han¢ ‘21 Rifflers. Stub Files and Holders. 
Machiuists’ Scrapers. Improved Butchers’ Steels. 


pannufactory and Offices at PROVIDENCE, R. I., U. S. A 


Dave your ROUATS ».xcee o- Overpressire! 


Also, 





NGER OF 


oTHE CONSOLIDATED 
SAFETY-VALVE COMPANY, 


CAPITAL, 
CHARLES A. MooRE, MARTIN LuscoMB, 
Pres. and Gen. Manager. Sec’y and Treas. 





$100,000.00. 


GEORGE W 


. RICHARDSON, 
Superintendent. 


SOLE MANUFACTURERS OF THE ONLY 


Patent Nickel-Seated ‘‘Pop Safety Valve. 


The Only Perfect Safety-Valve made. Approved by the U.S. Board of Supervis- 
ing Inspectors. For eg ne Locomotive, Marine, and Portable Steam Boilers. 
Our Patents cover all Safety- Valve s utilizing the re coil action of ste am, and fam- 
iliarly known as ‘“‘Pop”’ Safety-Vaive. (28 Purchasers beware of infringements of 

our patents. SEND FOR DESCRIPTIVE CIRCULAR. 


Salesrooms, 111! Liberty St., New York. 
Manufactory, 51 & 53 Sudbury St., Boston. 





“The Only Pertect™ | Useoon's B00 N 
BUFFALO 
PORTABLE 
FORGES. 
The Lightest, 
Strongest,most 
durable, easiest 


working, and 
in every way 


The Best Portable 
Forge Made. 
BUFFALO 
FORGE CoO. 
Buffalo, N. ¥. 





Guaranteed to excavate 50% more material from 
hard bottom than any other machine. Circulars, 
comparative strain sheets, &c., furnished. 
OSGOOD & MACNAUGH TON, jaeek 
- W., successors to Balph R. Osgoo 
Troy, N. ¥. 








DEALEKS iN 


MACHINISTS’, MANUFACTURERS 
AND RAILWAY 


Tools & Sapplies 
COMPAN bh 


AZRODW, ©- 


Superior to any shafting in market for the following reasons, viz.: 
1st. a is perfectly straight and round. 2d.—It can be rolle rd ac 
curately to any desired gauge. 3d.—It has the beautiful blue finish 
of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
IN KEY SEATING like most of the other manufactured shafting 
sold m the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 

bearing surface. 6th.—It is made of superior stoc 
Sizes made from % to 3 inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on application 


| SHAFTI NG. AKRON IRON CO., Akron, 0., Sole Manuf’rs, 


Or E. P. BULLARD, 14 Dey Street, New York, 


JEROME B. SECOR, 


MANUFACTURER OF 


Machinery and Tools 


IMPROVED WIRE FEED SCREW MACHINES, 
GUN AND SEWING MACHINE TOOLS, 
DIES FOR DRAWING, FORGING, 
BLANKING, &c., MADE TO 
ORDER. 


THE SECOR SEWING MACHINE, 
Factory Cor. Broad & Railroad Ave. 
BRIDGEPORT, CONN. 


H. PRENTISS & COMPANY, 


No. 42 Dey Street, New York. 


P. 0. BOX 3362. 


AKRON IRON 


PATENT 
HOT 
POLISHED 











General Eastern Agent. 





(Oth Cincinnati [0th 
Industrial 








Sept.6. 1882.. Oct. 


In theGrandest Exposition Build- 
ings in the United States. 


Exhibitors From Every State inj 
the Union. 


THE GREAT NATIONAL EXHI- 
BITION OF 


Art and Industry. 


Admission, 25 Cents. 





“THE NATIONAL py id 


No charges forSpace or Steam Power. Special 
arrangements made for transportation of Exhi 
bits and Visitors. For full particulars address 


WM.H. STEWART, Sec’y. 








NATIONAL MFG CO.NEW HAVEN, CONN 



















WM. SELLERS & CO,, —: | PHILADELPHIA. 
Shafts, Couplings, Hang. 

Machine 4 sx Railway Sete an Geet 

ing, etc., Lathes, Plan- 

a =SHOP ers, Drills, Shapers, Bolt 


Cutters, Twedell’s Hy- 
draulic Riveters, ete, 
Railway Tui ntables and 
Pivot Bridges Gifford 
Injectors, Sellers’ Im- 
provements. 


Equipments. 


New Patterns. 
Effective. 


Simple. 


New York Office, 


79 LIBERTY ST. 


C. W. LeCOUNT, South Norwalk, Conn. 


LE COUNT’S HEAVY STEEL DOC, 
With Steel Screws. Lath: Made and Hardened. 





ERAN TELTOMPsSOWw, 
~—-Manufacturer of 
Foot and Power, Monitcr Hand and Back Geared 


LATHES 





This Dog is very heavy, and No. 1.. &8in.....8 Be 
Slide rests, Chucks, Lathe Fittings and Brass Finishers’ is warranted not to break 5 2.1.9 _ 
Tools of every description from new and improved patterns. with any work. of s ee es -70 
1c8 CENTER STREET, NEW YORK. ~ fu Fees = 
a. & eos oe ‘ 
GEORGE WESTINGHOUSE, Jr. » President, SE! Ties 0 Be 
RALPH BAGALEY Sec’y and Tre -% * @124° 5... 
H. H. WESTINGHOUSE. Superintendent. 4 > * 9.138% 1,10 
SS * 10.11.9° 1.10 
-‘o SO tea ,.. cee 
e Westin ouse En ine ay ere: 
be iI * 18.314 .... 100 
pp fee | Sb. fee 
=> “ 16.3 5 1,80 
ak “16..81-2% 2.00 
= “94 | 6 2.30 
ak eS ee so 
== “195 “ 3.50 
= % Full set, 19 Dogs, "96.35 
= 5 No 0.5 1-2in.... 4.25 
So ¢ 31 .6 y ee WD 
= No. 1. ..38in 50 
Vel cue... ey oe 
ee 8 oe 70 
ao “* 6...1 ’ -80 
er <e. 2ies 9 
2s “wm. 1.10 
$5 “1..1ba" 1.25 
. *12...2 1.40 
% « Small set of 8 Dogs 
c *% from ae ha inches, 
a 7.30. 
Z DNo. 14..21-2in. ..81.60 
Se SB. ee 
Sa * B..013"% ... ae 
ag A 2.30 
= @ 


17 “ 
Set of 12 from 3-8 to 4 
inches, $15.00. 





THOs. DANItn.L, 


ATTERN MAKE 


6 FULION ST., NEW YORK. 


Electrical and Intricate Core Work a Specialty. R 


AND & POWER SHAP.- 
ING MACHINES, Full 
length of stroke 6 fa. May be 
[SD adjusted to any less distance 


feed, with 6 in. traverse. Ver- 
tical adjustnean of table, 









Requires neither Adjustment, Lining, Keying up, 
Packing, Oiiing, or Wiping, ‘and Dispenses en- 
tirely with Skilled Engineers. 2to 150 Horse Power. 


Send for Illustrated Circular. 
THE WESTINGHOUSE MACHINE CO., 
92 & 94 Liberty Street, New York.  ' 
WORKS AT PITTSBURGH, PA, 
JOSEPH B. MATTHEWS, 41 Center Market Space, Baltimore, mid. 
Manufacturer of the MAT'DIIEWs 
ATTOMATIC HIGH-SPEED ENGIN Se, 


For Electric Lights and other purposes requiring steady, reliable power. The best and cheapest in the 
market. 25 H. P. for $500. Send for Circular. 


THE “ MONITOR. 1 







a fail particulars apply 
. BoY ANTON & PLUMMER, 


Woreceater, Mane. 








FRIEDMANN’S 


Patent Ejectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids, 


Pat, Oilers & Lubricators, &¢, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Illustrated 





A NEW LIRTING @ ON-LINE INVECTOR 


BEST BOILER FEEDERS IN THE 
WORLD. 


Send for Catalogue. 





The Steam Pumps 


Made by VALLEY MA- 
CHINE CO., Easthamp- 










ton, Mass., are the 
Best in the World for 
Boiler Feeding and 


other purposes. 





AAS N 4 
Hl LIBERTY ST NEW YORK 


MANUFACTURERS OF 


STANDARD MACHINE SCREWS. 


f ait TE Fane 


FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, Ou Pipe Lines, Hydraulic Elevators, &c. 


|. HENRY R. WORTHINGTON. 


= #89 Broadway, New York. Boston Office, 70 Kilby Street. 
St. Louis Office, 707 Market Street 












9 
fw 


1 


THE B. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S 
Only Manufacturers of the 

HORTON civics CHUCKS 

Car Wheel , 
CAR WHEEL CHUCKS FROM 30 TO 42 INCH. 







Send for Illustrated The only chucks 
Catalogue. made that use the 
patent jaw, with 

both face 


= and bite of 
\ juwsground 


~~ 





\ perfectly 
true. 

A None genu 

Ai} ine without 


4, our trade- 
) mark 


“The Horton 
Lathe Chuck.” 





H | 
4 










Manufacturer of 
Large Boring and 
Turning Mills, and 
Machinists’ 
generally. 


Tools 


"AN “HOLSAHIO 


“TAHOIWN ‘d ‘A 





MACFARREN, LEVY & 00. 


Makers of Standard and Special 


MACHINE IQQLS 


Brass Lathes, Screw Machines, &c., 











Miiling, Drilling, Grinding, and Brush Machines, 


158 TO 164 INDIANA ST., Cor. LA SALLE, 
CHICAGO, ILLINOIS. 


E. GOULD & EBERHARDT, 


97 to 113 
N. J- R. R. 
Ave. 















om (°) 


Patent Shapers, 


QUICK Adjustable Stroke, 
Can be CHANGED while in MOTION, 
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WM. T, BATE & SON, 


\ONSHOHOCKEN, PENNA. 
Manufacturers of 


BATES 
PATENT 
orEAM 


Generator, 


The most Economical, Reliable and Durable. 





A large number of these boilers in use in the best 
establishments and institutions, showing Splendid 
Results in the way of economy, efficiency, dura- 
bility and convenience of cleaning. We refer to 
parties using Write for particulars. 





Dowel Machines, 
Band Saws, Rotary and_%ta. 
tionary Bed Planers, and Buzz 
laners, Jig Saws, Variety 
Moulding Machines, Wardwell’s 
Patent Saw Bench, Pattern 
Makers’ Lathe, Boring Ma- 
chines, pesymoth Lathes and 
Gauge Lathes. 

Also, a large stock of Second 
hand Machinery consisting of 
Machinists’ Tools, Woodwork- 
ing Machinery 

= a and Boilers. 
new illustrated Catalogue, Just out. 


ROLLSTONE MACHINE C0., 45 Water St.. Fitchburg, Mass, 


THE ALLIGATOR WRENCH, 


Patented Aug. 3I, 1875. 





Send Stamp for 





Teeth cut diagonally. Grips Round Iron or Pipe. | 


\ 





« 





AMBERICAIN SAW CoO. 
TRENTON, N. J. 


THE DUPLEX INJECTOR. 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out 
of order. Will lift 
water 25 feet. Always 
delivers water hot to 
the boiler. Will start 
when it is hot Will 
feed water through a 
heater. Manufac- 
tured and for sale by 
JAMES JENKS, 
Detroit, Mich. 


Holland & Thompson, 


Troy, N.Y. 
Manufacturers of the 


HOLLAND 


|LUBRICATOR 


For lubricatir.g the valves & 
cylinders of steam engines. 
Operating with down. 
ward visible dicp. The 
Principle of this Lubricator 
is entirely new ;being the only 
one manufactured operating 
| witha downward visible drop, 
| anddoes not conflict with any 
other Patented Lubricator. 
Protected with Letters 
| Patent, granted July 5, 1881. 
C2 A saving of from 50 to 90 
| per cent, in cost of oils 
For Sale by 
\ H. PRENTISS & €O., 
“42 Dey St., New York. 














a 











STATIONARY 
ENCINES 
And BOILERS, 


5to25H. P. Parts duplicate 
and interchangeable, specially 
adapted to run Electric Light 
: = Machinery. Send for Circular. 
Se SKINNER & WOOD, Erie, Pa. 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 

Ss. WOO IMAN, 
116 Fulton Street, New York. 


Fully priced and illustrated Catalogues. 








G. 





THE HANCOCK INSPIRATOR 








The Standard for Stationary, Marine, Locomotive ss. 
AND ALL CLASSES OF BOILERS. | 





OVER 31,000 SOLD IN 42 YEARS. 





PEED TO BOILER 


Adopted by the Largest Mills and Manufactories. 





Send for Circulars to 





3 


THE HANCOCK INSPIRATOR CO. 





34 


BEACH 


SDCREE'T, 


BOSTON. 





and Fnegines | 


HARRISON BOILER. ‘THE SAFEST” 


Adapted for all Steam Purposes. ‘ 
HARRISON BOILER, Merits haye been proved during ten to fifteen years con- 


stant use by such concerns as Cheney Bros., South Manchester, 
- Conn ; Wallace & Sens, Ansonia, Conn.; ampanoag Mills, 

Weetamoc Mills, Sagamore Mills, Fall River, Mass.; Sears’ Build- 
. ing, Boston, Mass.; Brown & Sharpe Mfg. Co., Providence, R. I.; 

A. T. Stewart & Co., Tiffany & Co,, New Fork: Stevens’ Institute, 

Hoboken, N. J.; Matthiessen & Wiecher’s Sugar Refinery, Jersey 
~ City, N. J.; Wm. Sellers & Co., 8. S. White, Daniel Allen, Jno. 
Gardiner & Co., Phosphor-Rronze Smelting Co., Henry Bower, 
Evening Bulletin, Saturday Night, Philadelphia, Pa., and nume- 
rous others. 

Franklin Institute Medal awarded for SUPERIORITY OF 
EVAPORATIVE EFFICIENCY, ECONOMICAL CAPACITY 
FOR GENERATING STEAM AND DYNAMIC VALUE OF 
STEAM. Easily transported on mrle back. Send for Descrip- 
tive Catalogue. 


ag HARRISON BOILER WORKS 
ea 15th and WOOD STS., PHILADELPHIA, Pa. 


SHEPARD’S CELEBRATED Ajien’s High Specd_Air Compressors. 


























$60 Screw Cutting Foot Lathe. | 


Foot and Power Lathes, Drill Presses, 









Scrolls, Saw Attachments, Chucks, | i \ My ; aw 
Mandrels, Twist Dri!ls. Dogs, Calipers, | ‘ —> ty : SS a 5) 
“Sun Light ** Gas Machines, etc. § end | ff Ai ; 


for catalogue of outfits for amateurs or 
artisans. Address 

H. L. SHEPARD & CO., 
ae 341 & 3443 WEST FRONT STREET, | 
CINCINNATI, OHIO. 











Allen Ragtags Stationary ‘and Marine Boilers, Hoisting 

Machinery, Patent Evaporators and Condensers. 
JOEHN McLlLAREN, 
| RIVER STREET, HOBOKEN, N. 


I MACHINERY WIE 


J. 





FOR BEDUCING 
AND POINTING 


| 
| 


pe compression or swaging COLD. Ma- 
chines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsburgh, 
Pa. For machines or information, address 


S. W. GOODYEAR, 
WATERBURY, CONN. 


POWER PUNCHES, SHEARS. 
FIAMMERS. 


We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 36,000 pounds 
in weight, and adapted for every variety of work 
The Double machines are equal to two Single ones 
as each side is worked independently. Also 
ADJUSTABLE HELVE 

CUSHIONED HAMMERS 


Of all sizes, unequalled for efficiency and durability 


The Long & Allstatter Co., 


HAMILTON, OHIO. 


The Inventors’ Institute, 


COOPER UNION, 
3d & 4th Avenues, 7th & 8th Sts., New York City. 





A. M. POWELL & CO., Successors to 


WIGHT & POWELL, Worcester, Mass., U.S. A. 





Recently enlarged, the Inventors’ Institute now 
embraces, in addition to the suite of rooms oc- 
cupied by its PATENT LAW DEPARTMENT, the 
INDUSTRIAL NEWS, and the officers of the Insti- 
tute, 9 large halls with full front and eutrances both 
on 3d and 4th avenues as well as on 7th and 8th 
streets. The whole is open free to the public. 

Attention is invited to the advantages afforded 
for the exhibition under the most favorable aus- 
pices of improved machines, appliances and pro- 
cesses in all lines of industry and especially of new 
inventions. Ample power is furnished; proper care 
is taken of all exhibits. To NON-RESIDENT EX- 
HIBITORS the advantages of an established agency 
in New York are afforded at moderate cost. 

For full particulars address 

THE INVENTORS’ INSTITUTE. 





“S~-woonpuBys 


Tron Working 
FOR FUEL-SAVING CUT-OFF ENGINES, 


For Dry Steam Portable Engines, 
FOR CIRCULAR SAW MILLS, 
For “Moors County Grit’ Corn Miuus. 
Address, Taylor Manf’g Co. 
WESTMINSTER, MD, 














THE 


Sate Senitine Del 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work.* Over 200 
already inuse. Send for circular 


DWIGHT SLATE: | BRIDCEPORT BOILER WORKS, 
BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 


| Dazee Regulators and Gage Cock 
MURRILL & KEIZER, BALTO. 








ux cit 
ION ARE ID eae 























The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves theni the most durable 
and reliable boiler known. Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability, 


aa Send for descrintive Cirentar. 


wees Se tag 


P, BLAISDELL & (0. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 














sc mwut.t” = 


rT Ee &€ GUOUEA RING, 


Manufacturers 


RTING'S DOUBLE TUBE INJECTOR. 


OVER IN USE. 


™ THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 


WORKING UNDER ALL CONDITIONS. 
WILL LIFT HOT WATER. POSITIVE IN ITS ACTION. 


CIRCULAR, 
WAREROOMS: 


12th and Thompson Sts., Philadelphia. A. F. UPTON, 7 Oliver St., Boston. 

A. ALLER, 109 Liberty St., New York M. C, BULLOCK, 84 Market St.,. Chicago. 
POND ENGINEERING CO., 749 Market St., St.Louis | GEORGE A. SMITH, 1419 Maia St., Richmond, Va 
C.F. KENNEDY &CO., 194 15th st., Denver, Col, Hi. P. GREGORY &CO., 2 California St,,San Fran’co 
G. BR. LOMBARD & CO.,1023 Fenwick St ,Augusta,@a 





BOLOOO 


FOR 


SEND 


OFFICES AND 




















Jury 1, 1882. | 


‘A FIRE-PROOF NON-CONDUCTOR 


Made from Slag of blast furnaces. 
about 90% of its volume of air. 
grade about 25 Ibs. per ou. ft. 


AMERICAN 


~ OF HEAT AND SOUND. | 


“rs mS - 
ee. 








D $. Mera! Woe fp 


16 CORTLANDT STREET, | 


ete 1 Cent in Lb. NEW YORK. 


pucermnenieln, 








SAVES FUEL AND INCKEASES BOILER CAPACITY. 


SUITABLE FOR FURNACE COAL, 
Screenings, and all kinds of Waste Fuel. 


ATENT FURNACE, 


CORRUC'ATED CRATE BARS, 


73 Astor House, New York. JAMES MAHONY. 


13 


M AC AINIST. 


ELEVATORS 


HAND AND POWER. 


WITH 


Automatic Hatch Doors 


Henricksen’s Safety Clutch, 


HEEBNER PATENT GOVERNOR. 


&e. 


CLEM & MORSE, 


413 Cherry St. 
PHILADELPHIA. 


| 





may Albro-Hindley Screws, 








WOMBINGD POWCE AND SHEAR, 


BUILT BY 


HILLES & JONES, 


WILMINGTON, DEL. 


The annexed cut is taken from our No. 4 size with Engin 
attached for driving. Pulleys are in all cases supplied unles: 
engine is especially contracted for. The Shear runs at all times 
when the belt is on the tight pulley, but the punch end can b 
stopped and started by a clutch, and for very particular work 
the hand wheel is used to set the punch to mark before throw 
ing in the clutch. The stripper is adjustable to different kinds 
of iron. Either punch or shear supplied separately. FIVE 
sizes. 









Manf. by 
Chas. C, Klein, 


Marshall and Cambria Sts., 
PHILADELPHIA, 

These bearings have been used 
over 12 months without requiring 
attention or replenishing of oil. 
The cheapest kind of 1, while 
it remains fluid, answers as well 
as the most expensive. No tools re- 
quired to attend to the self-oiling 





TE4M PUMPS, 
Friction Hoisting Engines, Vacuum Pumps 
and Condensers, General Mac hinery, Steam En- 


AIR COMPRESSORS, : 
part. 
Also Shafting, Friction Pulleys, Improved Couplings, &c. 


dell-Uiling Hangers. 





| oy wes 





New York ‘ork Office, 


a 
= 

Ss 
> 

> 
) 
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cs 

Cs 
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yy 108 LIBERTY ST. | 


KS PATDROP PRE 
BLAST FORGESS 


| CROSBY STEAM GAGE & VALVE CO. 


| J. H. MILLETT, Pres'’t. GEO. H. EAGER, Treas. : 
| GEO. H. CROSBY, Sup’t. WALTER P. CLARK, Sec'y 


| PEC SS Sole Proprietors and Manufacturers of CROSBY'S 
} ,Adjustable ** Pop” Safety Valve. 
| 


ISTEEL& IRON DROP FORCINGSS 


Drop Dies and Special Machinery. | 
BEECHER & PECK, NEW HAVEN CONN. | Sole Manufacturers and General Age nts for The ** VIC. 


|TORY»®: °? Steam Cylinder Lubric ator, “Single Bell Chime 
| F L | Whistie,” “* Bay State Steam Mutfller.” and all instruments 
| ox Lathes, 
| 
Turret Head Lathes, 





Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Improved Steam Engine Indicator, 











| for use on Stone Engives, Boilers. &c., send for particulars 
AND 


97 OLIVER ST., BOSTON, MASS. 
SWIVEL HEAD ENGINE LATHES, 


ane © @'a' © 
GEORGE GAGE,Warterroro,N.Y, Wrought | i Sectional Safety Steam Boiler 
THE Bet® DRILL CHUCK 


ABSOLUTELY SAFE FROM 
EXPLOSIONS. 
The Strongest, most Simple 
and greatest Capacity of any 


Unequaled in Economy 
4 in the market. Sold by all | 


of Fuel and Rapid 
: sm Generation 0 
| first-class Machinists’ Supply | 

Stores. Manufactured by 


Dry Steam. 
CHAS. H. REID, | 


DANBURY, CONN, | 










All parts interchange- 
able. Easily erected in 
places inaccessible to 
other boilers. Altered or 
enlarged by any ordinary 





gines. Capacity to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwaik Iron Works Co. 
P —_ SOUTH NORWALK, CONN 
Ross Fluid Pressure Reducer, 
= FOR 


Steam, Water, Air and Gas. 


Automatically reduces the pres- 


U.S. Metallic Packing Co. 


MANUFACTURERS OF 


SELF-ADJUSTING STEAM PACKING 
FOR LOCOMOTIVES AND AIR BRAKES. 





sure in pipes to any desired extent. 


Manufactured by the 


Ross Valve Co. 
652 RIVER S?., TROY, N. Y. 
Simplest! Cheapest! Best! 


Send for Circular. 


min in 
reeset 


nin in CIRCULAR4PRICE List 


PETERWALRATH 
CHITTENANCO,N 1 





J. A. OSGOOD, Sup't, 
82 CANAL STREET, BOSTON. 


KORTING 
CONDENSER. | 


For Steam Engines and Pumps, 














Requires no Air Pump and no found 

ation. Only 15 ft. height of water re 
* quired from level of water supply t« 

discharge pipe, instead of 34 ft.,whe ther 
above or om wed engine cylinder. Has 
fewer parts, and is lower in price than 
any ot ier conde anser. Send for circular 
giving full information 


For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &e. 


Guaranteed to Save 20 to 25 
ian a eo ak cs ce 2 SCHUTTE & GOBHRING, Manus, 


Office sand Warerooms : 
Philadelphia, 12th & Thompson Streets 
New York, A. Aller, 109 Liberty St. 


to 30 per cent. in power, 





Send for pamphlets, prices, 
&e. 


HENRY W. BULKLEY, 


149 BROADWAY, N. Y. 


. W. GRIST & CO., 


mmm, READING, PA., 


U.S A. 


referen- 








ces, wh = 


Woon -WORKING Muctneny. 


| 
| 
0®~ Universal Wood Workers, Planing, Mat« hing 
Moulding, Band and Scroll Sawing Machines 
Carriage, Wagon and Wheel Machinery, etc. 


BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U. 3. A. 























RMT REZ FOR D, 
Successor to L: B. EATON & REXFORD, 
MECHANICAL ENGINEER & EXPERT, 


Manuf’rs of 11 NORTH 6th ST, PHILADELPHIA 


HORIZONTAL criptions of 
Tro Oo: Ss. 
AND Will furnish Information, Quotations, etc., of TOOLS 
and MACHINERY. The only Exc lusive and Practica) 
TOOL STORE in Philadelphia. 
VEAN BROS’ 


VERTICAL 
STEAM PUMP WORKS 


Steam wa aailasel 
“ings 











Pumping Machinery 
»for all purpases. 








Prices furnished 
on applicaion. 





Importer and Manufacturer of and Dealer in all Des. | 


machinist. Shipped in 
packages weighing under 
5) Ibs. each. ow in 
price and first-class in 
material and workman 
ship 


Over 260,000 H. P. in Use for all purposes, 
Catalogues and Conclusive References mailed to 
|any address, Drawings and full instructions for erectiou 

furnished with each boiler, making errors impossible. 


ABENDROTH & ROOT MFG. CO. “NeW York: 


NEW YORK 
AGENTS: 


M. BULLOCK, 80 Masket St., Chicago. Il. 
ALE x. r. BROWN, 180 Water St., Cleveland, Ohio. 
GEO. J. ROBERTS & co., Dayton, Ohio. 


W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, dc. 


TES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid in :ombustion of gases 


Ask your Boiler Maker for it. 
Manufactured by 


Cohoes Iron Foundry and Machine Co, 
COHOES, N. Y. 


KENSINGTON ENGINE WORKS, (Limited,) 


Vienna and Beach Sts., PHILADELPHIA. 
KNGINEt t= AND MACHIIINISLTS, 
Manufacturers of 


BUCKEYE automatic ENGINES 


| For Middle and South Atlantic States 
SPECIAL MACHINERY BUILT TO ORDER. 
. Feancis, Manager. Boyp, Engineer Wn. L 


Chucks, 





FIRST CLASS 
Machinists’ Tools, 
F.C, & A. E, ROWLAND, 


NEW HAVEN, Conn. 


POND ENGINEERING COMPANY, 
ENGINEERS AND CONTRACTORS OF 


‘Steam and Hydraulic Machinery, 


709 Market St., St. Louis, Mo. 
130 W. Second St., Cincinnati, O. 
SEND FOR CIRCULAR. 














JONES’ chill FIRE- JA PLA 


ANY 








I, ¢ Joun T 


Westcott’s Combination Lathe 
Both Scroll and Geared. 


SIMPSON, Supt 








Greater capacity. Jaws 
reversible. No projecting 
screws in the rim. Move- 


ments independent, unl 


versal and eccentric. 


Oneida Steam Engine 
ald Foundry + 


ON<IDA, N. 


“THE HARTFORD AUTOMATIC CUT- OFF ENGINE. 





8 nd for circulars. 





Close regulation and best 













Built for Heavy and attainable Economy of 
Coatinuous Work and Fuel. Circular and Prac 
adapted to any re- tical Treatise on Steam 











quired speed Engineering sent on ap 


plication. 
The Hartford Engineering 
Company, 
HARTFORD, CONN. 














New York Office, 
Rooms 72 and 73 Astor 
House. 








Hill, Clarke & Co., Agents, 
36 Oliver St., Boston, 
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MORSE TWIST DRILL & MACHINE COMPANY, 


NEW BEDFORD, MASS. 
Sole Manufacturers of 


MORSE be 5 TRAIGH ae Wyte TWIST DRILL, 








SOLID AND SHELL REAMERS, BEACH?’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 





Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
~ Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools Exact to Whitworth Standard Gauges. 
CeO RR. STETSCON, Snn’t EDWARD S. TARER Pree’t and Treas 


FW. MOSS, 


80 JOHN ST., N. Y. 


STEEL 4» FI LES, 


EAMMERS. 


Warranted Cast Steel, for Dies, Punches, Drills, 
Turning Tools, Taps, Reamers, &c. 


IMP’D MILD-CENTRED CAST STEEL 


For Taps, Reamers, &c. 


H. BICKFORD, 


Manufacturer of 


Drills 


AN EXCLUSIVE 
SPECIALTY. 
N. W. Corner 
Pike and Front Sts. 


CINCINNATI, . 0. 





Steam 
Chest 
Seat 
Milling 
Machine 


L. B. FLANDERS MACHINE WORKS, 
PEDRICK & AYER, Prop’rs. 
1025 Hamiiton St., Philadelphia, Pa, 
New Descrintive Circular on application, 


LAMBERTVILLE IRON WORKS,| 
A. WELCH, JR. | 
Manufacturer of 
































AUTOMATIC “STEAM ENGINES, 
: Also, Plain Slide Valve Engines. 
.Send for Circular. LAMBERTVILLE, NEW JERSEY. 


EMPIRE FORCES, : 


Improved, without! 
Belts, Be llows, Crank | 
Pins, Dead ¢ ‘enters or | 
Back Motion. 

Send for circwar. 


EMPIRE 
Portable. Forge Ce 


COHOES, N. Y. 
J. A. FAY & CO., onstts i 


BUILDERS OF IMPROVED 


Wood- Working Machinery. 


Embracing nearly 400 Machines for || 


Planing & Matching, 


Surfacing, Mou! ding, 
tising, Boring, and Sh 











Machinists, Engineers, Model Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 


184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 








Tenoning, Mor 
aping, ) my 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
= Re »sawin Machines, Spoke and 
== Wheel Mac ry" Shafting, Pulleys, 

etc, All of the highest standard of 
excellence. 


W. H. DOANE, Pres’t. 





D. L. LYON, Sec’y, 


LNEY W. MASON bea 
Friction Pulleys, Clutches an Elevators, 
IDENCE, R. |. 


HOISTING ENGINES AND ELEVATORS: 


Safe, Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-off Couplings. 


We.manufacture the * “Giant 
Friction Clutch P ulley,” 
known as the * Captain.” Is 
the Best in the World for 
connecting the gearing of 
ton Callender rolls, hoisting coal, 
2 logs or freight. Our Clutch 
can connect any amount of 
power, at any speed, without 
slacking the motive power in 
the least, and gives no shock, 
is easy to ship and unship, in 
fact, this is the only Clutch 
that can do heavy work satis- 
factorily. 





Co. 


New Haven Manf’g 


@ NEW HAVEN, CONN. 


IRON-WORKING MACHINERY 
ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES = 
FOR PIPE aa BOLTS. 








Tapped to the U. S. and Whitworth Standard 
Gauges. Adjustable ‘to all variations in the size of 
fittings. Can be resharpened without drawing the 
temper by simply grinding them. Possessing prac- 
tical advantages appreciated by all mechanics, Cir- 


D. FRISBIE & CO. culars sent free on application. 
123 North Fourth St., Philada., Pa.| anufactured by F. ARMSTRONG, Bridgeport. Conn. 


D. SAUNDERS’ SONS. 


MANUFACTURERS OF THE ORIGINAL 


ILX.L. | 


Pipe Cutting & Threading Machine, 


BEWARE OF IMITATIONS. 
None Genuine without our Trade-Mark and Name. 
; STEAM AND CAS FITTERS’ HAND TOOLS, 
Pipe Outting and Threading Machines, 
For Pipe Mill use a Specialty. 


Send for Circulars. YONKERS, N. Y. 











THE STOW FLEXIBLE SHAFT 


OPERATING 


PORTABLE TOOLS 
FOR 
Drilling, Tapping, Ream- 
ing, Polishing, &c 


Manufactured by 
STOW FLEXIBLE SHAFT CO, 
Limited. 





1605 Penna, Ave., Philadelphia- 





KATZENSTEIN’S 
Self-Acting 


> METAL PACKING 





IMPROVED CRANK PLANER, 


MADE BY 
R, A. BELDEN &CO. 
DANBURY, CONN. 


é valuable tool for Die 
Work and other planin 
me requiring a short and ra id 
or variable stroke. 





Planes 16 in. 

high and wide, and 
has 12 in. stroke, 
with quick retumn 
motion. Has steel 
screws, wrought 
handles, and cut 
gears and pin-: 
ions. Power feed 
in all directions. 





For Piston Rods,Vaive 
Stems, &c. 
Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam- 
ship Companies within the 
last eight years in this and 
foreign countries. 
L. KATZENSTEIN & C9, 
169 Christopher St, N. Yi 











TOHN Tt. WRIGHT, °*conne"™ 


MANUFACTURER a 


Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & C0.’S PATTERNS, 


daving formerly been a contractor in building the 
same, ¥ ill give first-class work to all who 
favor me with their orders 





PRL TUN an 


JAS. HUNTER & SON, 


CLUTCH PULLEYS 
D CUT-OFF COUPLINGS, 


North Adams, Mass. 





IMPROVED | 


MACKENZIE BLOWER 


MADE BY 


SMITH & SAYRE MPG C0. 


245 Broadway, New York. 


HAS NO EQUAL 
FOR A _ PRESS- 
URE BLAST. 

GIVES A DEFT- 
NITE QUAN- 
TIT? AIR 
without refer- 
ence to condition 
of Cupola. 


SPEED AND) 





WILL GIVE ANY REQUIRED PRESSURE 


AT 50 to 100 REVOLUTIONS PER MINUTE. 
SEND FOR PRICES. 


KEYSTONE INJECTOR 


SIMPLEST% BEST, 
BOILER FEEDER 
MANF’CD BY 

E.TRACY 

Si&5i3 NT 127 ST, 

PHILADELPHIA PA. 


-FOR CIRCULAR. 


for Foundries and Machinists. 


PHOSPHOR TIN. 


The best article to make all grades of Phosphor 
‘Bronze, now so well known to the trade. 


for pamphlets. 
A. KAUFMANN, 


















=< 








Send | Geax 


Ludiow Valve Mfg. Co. 


OFFICE AND WORKS: 
r 928 to 954 RIVER ST., 


AND 


67 to 83 VAIL AVE. 
TROT, HH. ¥. 





VALVES—Double and Single 
Gate, 1-2 in. to 48 in. outside and 
inside Screws, Indicator, etc., for 
Gas, Water and Steam. 


Also, 


FIRE HYDRANTS. 


SEND FOR CIROULAR, 


=. dee sind ced cen) g 


Successor to A. F. PRENTICE & CO., 
Manufacturer of 








E- 
MACHINISTS’ TOOLS. 


IMPROVED UPRIGHT DRILLS, 
with Lever Feed, and Wheel Feed with Quick 
Return Motion. 



















WE CHALLENGE THE WORLD FOR ITS EQUAL ITS good 


EVES IVE dé DUAR, 
Schuylkill Falls, Philadelphia. 





Patentees and Sole Manufacturers of the Excel- 
sior Steel Tube Cleaners. $1.00 perinch. Most lib- 
eral discounts to dealers. Send for circular. 
MACHINE 


moucpbeo GEARING, 


SHAFTING, PULLEYS, Etc. 
In great variety of sizes. Castings or finished work 
furnished the trade at favorable prices. 





ALSO, 


LEFFEL TURBINE 
= Water Wheels. 


POOLE & HUNT, 


BALTIMORE, Md. 


PAINE & LADD, 
HALBERT EK, PAINE, ) WASHINGTON, 
. o. 








STORY B, LADD. 





Late Comm’r Patents. ¢ 
ys in | 


Solicitors of Patents and Poa 
Petent Cases, 
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32 Park Place, - New York. E 5 
Sole Agent for the U. S. and Canada. SLIOG RES ai ters. 
| 
andi UPRIGHT DRILL PRESS $752 LL CHUCK 
KEY SEATING MACHINE $55°° Made of Steel through- 
SEND FOR De ay I out, and equal to doing 
WwW: ef a ote 
uns 
P.D true. Sold at all Mach- 
: inists’ Supply Stores. 


T.R, ALMOND, 
84 Pearl 8t., Brooklyn, N. Y. 

















ow -—. 


c 


“GEAR CUTTING MACHINE. 
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WOODBURY, BOOTH & PRYOR, HE 


ROCHESTER, N. Y. 


Manafacturers of 


Automatic Cut-Off 
Fized Cut-Of; 
and tlide Valve 
STEAM 
ENGINES, 
Tubwar Boers. 













HEWES 


Tubular Boilers and Steam Fittings. Contracts 





Manufacturers of 


BIGH-SPEED 
ENGINE: 


Both Condensing and 
Non-Condensing, espec- 
ially designed and con- 
structed for the Rolling 
and Cotton Mill Trade, 
and all establishments 
requiring an absolutely 
uniform and economi 
cal power. 

taken for complete Motive Power Outfits. 








NEW IRON WORKING MA 


ENGINE LATHES. 


38 inch, triple-geared (bed to suit). Fitchburg. 

28 inch swing, 18 toot bed. Fitchburg. 

26 18 Fitchburg. 

>? ed 14 and 16 - Fitchburg. 

an Ps 12 and 1% we Blaisdell. 

0 * - 14 oe Fitchburg. 

20 “ son 12 ” Fifield. 

19; © 10 and 12 a Gray. 

is ¢ “ 10 aud 12 = Blaisdell. 

| a 6 + Johnson. 

16 « ‘“ 6 and 8 si Fitchburg. 

4 sa 6 and & “ Fitchburg. 

ig. 66 8 . Blaisdell. 
PLANERS AND SHAPERS. 

30 inch x 30 inch x 8 foot, Fitchburg. 

25 inch x 2 inch x 8 toot, Fitchburg. 


30 inch x 80 inch x 10 foot, Hewes & Phillips 


KELLY & LUDWIG 


49 & 51 N. SEVENTH ST. 
PHILADELPHIA, Pa. 


CHINERY On Hand or for Quick Delivery. 


Write for prices and particulars. 
10 inch stroke shaper, 
15 inch stroke crank planer, 
10 inch stroke shaper, 


DRILL PRESSES. 


60 inch radial drill, double-geared, self-feed, planed 
and slotted bed-plate with portable table. Best 
English make. Weight 4 tons. 

48 inch radial drill, self-feed, double gearing 
slotted and planed bed. 

30 inch, back-geared, automatic. 

25 inch, back-geared, self-feed, 

25 inch, quick return, 

19 inch, = 


Fitchburg. 
Blaisdell. 
Gould. 


Betts. 
Prentice. 
Fitchbure. 
Blaisdell 
Blaisdell. 


18 inch, " ve Blaisdell & Fitchburg. 
2, 3, and 4 spindle drills, Garvin. 
15 inch swing, 5 foot bed, Fox Lathe, Gage. 


Merrimans, 
Garvin. 


No. 2 (4-144) Bolt Cuttters, 
Power and Hand Millers, 





MECHANICAL DRAWINGS. 


Caine or Tracings of any class of machinery made 
used in Europe 2500 d designs. WOOD 
RICHMOND, "Sudheuiant Engineers 
Draughtsmen. 176 Broadway, N 


and 





New and Second-Hand Iron Working 


MACHINERY. 
Two Engine Lathes, 42 in.x16ft. Triple Geared. 
Ames. New. Junel. 
One Engine Lathe, 28in. x 16ft. Ames. New. 
One 28in.xl7tt. Fifield, 
Ooe * “ 2Sin. x 21 ft. * 
One * ¢ 24in. x 14 ft. Ames, * 
One “ si 24in. x 12ft. 4 
One “ + 24in. x 10tt. “ és 
These Engine Lathes, Win.x12ft. Ames. New. 
‘Ihree ‘“ 20 in. x 10 ft. * +s 
Three ‘ + 20 in. x 8 ft. hd ad 
One a ** 20in. x 10 ft. Jones&Lamson. New. 
Two Engine Lathes, 18in,x7ft. Armsley & Harring: 
ton, Good order. 
One Engine Lathe, 16 in. x 6-7-8 ft. Bridgeport Mch. 
‘ool Works. New. 


Six Engine Lathes,16 in. x6 ft.-7ft.x Sft. Ames. New. 





One = 15in. x 6ft. with Turret. Flathers. 
ew. 

Two Engine Lathes, 14in.x6ft. Star Tool Co. New 

Six 131n.x6ft. Ames. New. 

Two * - 13 ft. x 5ft. nid 

Six Hand Lathes. 12in.x5ft. Hendey. New. 

One Crank Planer, 12 in. Belden. New. 

One Planer 15in. x3 ft. Snow. Good order, 

One ‘* 24in. x 6 ft. Good order. 

Two “ 24in.x6tt. Ames. New. 

One “ 28in, x6ft. Gleason. New. 

One * 80in.x&tt. Fitchbur, ew 

One “ 8Tin.x10ft. Second- am Good order. 

One 6in. Stroke Shaper. Boynton & Plummer, 

Two 9 in. Stroke Shapers. Hewes & Phillips. 

One 10 in. Stroke Shaper. Pratt & Whitney. 

One 15in. Stroke Shaper. Hendey. Nevy. 


One 10 incn Stroke Snaper. Gould & Eberhardt. New. 

Une 20 in. Stroke Shaper. G.& E. New. 

One 24 in. Stroke Shaper. Hendey. New. 

Three Screw Machines. No.1. Pratt & Whitney. 
Good order. 

One Screw Machine. Secor. No. 2. 
One Screw Machine. No. 3. Plain. 
ney. Good order. 

One Screw Machine. No. 2. 
ney. Good order. 
Three 4 Spindle Drills. No, 2. 
One 4 “ Garvin. 
One 8 “6 
One 6 No. 1, “6 
Two 20 in. Upright Drills. Prentiss. New. 

One 24in. Upnght Drili. Ames. New. 
One 30 in. 46 sid Prentiss. New. 
One 38 in. bed “ New Haven. New 
Three Sensitive Drills. 

3 No. 2 Profiling Machines. Pratt & Whitney. 

One Die Sinker. Pratt & Whitney. 

20 Lin«oln Millers and Vises. Guod order. 

One Hand Feed Miller. No.1. Pratt & Whitney. 


Good order. 
Ono Han Feed Miiler. No. 2. Pratt & Whitney 
Good order. 
One No. 3 Garvin Hand Miller. New. 
One 10 |b. Air Hammer. Hotchkiss. 
One 200 lb, Bradley Hammer. Al. 
One 60 lb, Bradley Hammer, New. 
Two 400 lbs, Drop Hammers. Merrill. 
Allsizes Bradley Hammers furnished to order promptly 


E. P. Bullard, 14 Dey Street, New York. 


General Eastern Agent tor 


Wire Feed. 
Pratt & Whit- 


Pratt & Whit- 


Pratt & Whitney. 
Good order. 


New. 
“ 


Plain. 


7) 
“oe 


“ee 
“ 


Good order, 


AKBON IRON CO’S Patent Hot Polished SHAFTING. . 








CONCAVE MOULDING CUTTERS, 


For Cabinet, Car and Mill Work, 


also Reversible} Macuixes 


MACHINES. 
Manufactured by 


MORRIS L. ORUM, 


448 North i 2th St., Philadelphia, Pa. 
{SPECIAL MACHINERY TO ORDER. 





A MER ICAN MACHINIST. 


| 


The ALLEN PATENT: 
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“PORTER-ALLEN HIGH SPEED ENCINE. 


MERRICK, President and Treas, 
A BOSTWICK, Secretary. 


9. T. PORTER, Vice-President. 
. B. RIC SIARDS. Superintendent. 


THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 


for the Porter-Aller 
Engine on _ contract 
time. 

Orders solicited for 


Iron and Brass Cast- 
ings in the rough. 
Address the Com- 
pany, 430 W oaeawon 
Avenue, Phila., Pa. 








FOR SETTING 


, JARVIS PATENT FURNACE sreamsoicers. 


Economy of Fuel, with increased capacity of steam power. 
The same principle as the SreMANs’ Process OF MAKING 
STEEL, utilizes the waste gases with hot air on top of the fire. 
Will burn all kinds of Waste Fuel without a blast, includ- 
ing screenings, wet peat. wet hors. sawdust, logwood chips. 
slack coal, &c. A. F.U PTON, General Agent, 
Send for circular. 7 Oliver St. ( P. O. Box 3401,) Boston, Mass. 
BERTON & NICKEL, New York Agents, 
No. 92 Liberty Street. 
POND ENGINEERINGCO., Western Agents, 
709 Market Street, St. Louis, 
And 130 W. Second St., Cincinnati, Ohio. 


SILENT wae ENGINE. 


Unsurpassed in every respect for 
Hoisting in Warehouses, nano 
Ventilating, Running small = 








NEW OTTO 


Working without Boiler, Steam, 
Coal, Ashes or Attendance. 


Started Instantly by a Match, it 


gives full power immediately. etc. 2,4 wae “7 . and upwa 
When Stopped, all Expense Ceases. oe 
No explosions ; No Fires nor Cind- SCHLEICHER, SCHUMM & CO. 


ers; No Gauges ; No Pumps; No 
Engineer or other attendant while 
running. 


N. E. Cor. 338d & Walnut Sts. 
PHILADELPHIA. 


Boston Agency, HILL, CLARKE & 08, 36 & 38 Oliver Street. 
New York City Agency, A. C. MANNING, 38 Dey Sireet. 


The Hendey Machine Co. 


TORRINGTON, CONN., U. 8. As ‘ 
Manville Patent Iron Planers and Shapers. 


15 i. Shapers, 24 in. Shapers, 344 ft. x 16 in., 5 ft. x 
=| 20 in., 6 ft. x 24 in., 8 ft. x 24in. Planers, Amateurs’ 

¥ Han ieee with chuck and centers, Hollow 
i Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata- 
logue gives many names of users of our tools. 















MANVILLE —> <qarth’. 
PATENT PLANERS AND AMD SILT BY 
HENDEY MACHINE CO. A 
WotcoTTVILLe CONN. c) TA 
SEND FOR A CATALOGUE = 


co M 

















WM. MUNZER, 


Manufacturer of 


NEW & SECOND-HAND MACHINERY. 
June 15, 1882. 


IMPROVED 





1 Engine Lathe, 14 in. swing x 6ft. bed. Ashton 
Hand. New. 
: Engine Lathe, 1lin. swing x 5ft. bed. New. C 0 R L | S$ 
“lin. x 4ft, * Prentice. New. 
i Hand “e  1ingse x4ft * Young. a ENGINE. 


1 Back Geared Foot Lathe, 9 in. swing x 4 ft. bed, 
with Slide Rest and 2 Chucks, mounted on wooden 
bench. Second-hand. Good order. 

83 Babbitt Foot Lathes. New. 

Brigg’s Foot Lathes. Nos.land2. New 

Polishing ‘‘ Small and Large. New. 

1 Upr ght Drill, 2 Spindles. Garvin. vid 

1 Sensitive Drill 

3 Light Drilling Machines. * 

A full assortment of Lathe Attachments, Counter- 
shaits, Chucks, Drills, &c., &c. 


FRASSE & COMPANY, 62 Chatham Street, N. Y 


ey [St AV.COr. 30th St. 
New York. 


Second-Hand & New 
MACHINERY. 


June 15, (882. 
The following New auu improved Machinist+ Tools 
are part of what we have for early delivery. 





“ 








New ald Second. hand Machiner 1 48 fu; Swing, 16ft. bed. New Enuine Lathe. 
). IRON PLANERS 1 42 in. Swing, 16 ft. bed. New Engine L athe. June 
’ 1 42 ir * 20ft. ** ia 
1 Engine Lathe, vn e : 6 3). "Grant & Bogert. New. = 1 36 og “ 12ft. * “ ; “ “ “ 
eee oF ee DBILLING MACHINES, 4 ite. ering 186 Bed Seaton ee, Sa 
s ge : Re pg, 1 , - zine L. mS 
BAS ” 13in, x6ft. Ames, oi 1 1lin, Shaper, 25 in. Traverse. June. 
: bid * 16in. x7Tft. Ames. - ENGINE LATHES, pe The following on hand: 
i ” : 18 in. x det ary Od . Barker. ‘* 2 30in. swing, 18 ft. Bed Engine Lathes. New. 
id . 24 in. x 1% ° ‘i field. #6 { 261n “ 16 ft. “ “ New. 
7 & - bad 26in.x 12ft. Lathe & Morse. ‘* TRON SHAPERS, 1 26 in. “ 14 ft “ “6 
1 Plain Engine Luthe, 16in. x 4 ft. s 422in. ‘ 12 ft. “ “ 
1 Engine Lathe, 30in. x 16ft. Perkins. $ ENGINES & BOILERS 119in. “ 8 ft. “ “ “ 
. i “ee “ 22 in. x 18 tt. “ee “ee 2 18 in. “ 8 ft. “ “ “ ° 
| & eee . A GENERAL LINE OF ligin. “ 8 ft. “ “© ‘Titingcarriage 
‘ <<, See * ichel. oe 1 18in, “ 11 ft. “ “ re 
Ee es 12in. x 5ft. Prentiss. 46 119in, ‘ 4 ft. * € New 
S ae <« meee? een a « IRON AND WOOD WORKING {isint + 9 ft: Hand Lathe. New. 
ox § 15in.x 5ft. Pike & Dean. ” 312in. * ft, “ rr “ 
1 15in. x4 ft. Turret Lathe. Lodge & Barker. 110in. “  4%6ft. Bed Hand Lathe. New. 
: Planer, 0 22 in. ae 5856 ety 5 ft. Al order ‘ Mi AC H | N r RY 1 26in. x26in.x 6ft. Planer. New. 
. tin, x 16 in, x A 2 226in.x6ft. Iron Planers. 2d-hand. 
1 “ 2 in. = 24in. x6 ft. ’ 2 38 in. Swing Upright Drills. B.G. & S. F. New. 
1 Upeight Drill, :6in. Prentiss. New. 1 26in. Drill. B.G.&S.F. New. 
1 20in Jpright Drill. i 2 20in. Drills. 
1 30 in, i ’ TOOLS & SUPPLIES ohn oe Drili. 
1 10 1n. Shaper. Gould & Eberhart. New. } 2Spindle Drill, New. 
1 Pratt & Whitney No, 1 Screw Machine. “ . , 14 6 “ 
1 Schlenker , vandaag to take sizes from 4 to 14 In Store and to Arrive. 12 “ Second-Hand. 
inches inclusive. New 13“ +6 
1 Milling Machine. Ai order. .O. i PACK A RD, 94 «8 “ “ 
1 Nut Tepper, 7 Spi: dies. New 2 Wall Drills, heavy. Second-hand. 60 and 72 in 
NEW YORK AGENCY OF THE TANITE CO., ND’ iiLinn iv CC 
H GRANT & NTISS.&. COMPAN Y, Mi , Wi . i... = “ 
° PREN | & C PAN ilwaukee, Wisconsin. 1 Pratt & Whitney Hand Miller. 
2 DEY STREET, NEW Y 1 Sellers Milling Machine. 2d-hand, 
~ . 9 1 Face —— oy ey Second-hand. 
Ea 8 i 4 i & rt HK AD é P 1 Pond’s Double Milling Machine. 2d-hand. 
I  ] RE CO ©9 1No0.2 Screw Machine, a ew. Turret Head. 
1 No. 2 . Wire Feed. New. 
y MET SS 1 No.1 “ Brown & Sharpe. 2d-hand 
36 OLIVER STREET, BOSTON, MASS *9 1 Screw Head Slotter. Second-hand. 
AND 3 Soonnd-pand Profiling Machines 
rhy cS AY A \"EY be ALA Tb ‘ 24% in yde’s Patent Centering Machines. New. 
800 NORT H SECON D S1 R E K I ’ S I ° LOUIS, 1 pmery yaaa 2d-hand., for 10in. Wheels. 
i Pipe Cutting Machine. Second Hand. 2 in. 
IRON WORKING MACHINERY. 3 ot Posting machine. ‘second-nana: 
1 Double Nut Tapper. New Horizontal. 
Complete List of Tools for Quick Delivery Furnished on Application. } Bortacusal Boring Machine, 18 in. Bwing. 2d-hand. 
. No. 2, Power Punch. Ne 
PARTIAL LIST OF LARGE LATHES ON HAND, ¢ Lontie Semng Fresees, Wo. 0, starty pow. 
ngle-Acting Presses, for power, 
: S = 100 Foot Presses, nearly new. 
40 inch SW ing; 16 foot bed, Triple Ge ared Gleason Engine Lathe. 1 Medium Power Punching Press. Second hand. 
40 12 be ‘“ ‘“ a. Mey vouses, 
P ‘oot Punch, wit nc ew 
36 =O 6 1g * “ Double 6s Fitchburg “ 66 1 Lot Pistol Machinery. Second-hand. 
6 ‘ “ ag ‘ . a ve 4 Grina Stones and Frames. New 
28 26 Ames Shafting Lathe. | 1 Steam Hamme>, Cylinder 6x12. 2%d-hand. 
26 « se ff * “ Powell Shafting Lathe. | Sah ee Denmes 1 Sat Zencnes, | Railway Sow 
reps ; i : a Se } ench, 1 c‘oot-power Circular Saw, 
26 66 66 90 (¢ é 6 Engine Cold Rolled Ghatting, Pulleys, Hangers, Coup- 
9 rT; ‘“ 12 «“« ‘“ Fi hb “ lings, &c., always in store. 
: ok The George Place Machinery C 
21 « “« 14 “ Tathe & Morse Engine Lathe. 6 Woorge face Machinery Vompany 


SEND FOR ILLUSTRATED CATALOGUE OF MACHINE TOOLS. 


121 Chambers and 103 Reade Sts., New Yerk. 
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Jury 1, 1882 


BROWN & SHARPE MFG. CO, The Pratt &Whitney Co. 


Providence, R. l., 


Manufacturers of Machinery and Tools, 


Gears Cut & Index Plates | 
Made & Drilled to Order 


Patent Cutters for the 
Teeth of Gear Wheels, 





vrinding Without changing their form. Cutters made on this plan 


van be sharpened by 
will outlast many of the old form, with the advant ige of being always ready for use. If 
the cutter bec omes dull before a wheel is compieted, it can be taken out, sh¢ arpened and 
returned to its place in a few moments without risk ‘of altering the form of teeth to be 


cut. Cutters for milling any irregular form made to order on the same plan. Parties 
having occasion to use mills for irregular shapes on sewing-machine, gun or other work, 
wili readily see the advantage such cutters possessover those .in gene ral use, both as 
regards economy and convenience. Descriptive mae price list sent by mail on 
application. 


Car Wheel. 





and Axle Machinery, 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 








C1 LNMORRIS.C. N= 


rr — ESS 


DOUBLE A XL Hi LATHE. 


NILES TOOL WORKS, #AMLToN. 
ee 











gar htedelphia, Pa. 


GRAYS PATENT 19 IN. LATHE. 


Built to Standard Gauges and Templates, with Special Machine ry. 


; EVERY MACHINE BELTED AND TESTED. 
is G. A. GRAY, Jr, & 00,17 EAST 8TH STREET, 


CINC! NNATI, O-¢ 
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= ine Lathes; 


1S INCHES SWING A SPECIALTY 
IMMEDIATE DELIVERY. 
4.-ccuracy and Workmanship Guaranteed. 


MUP ePGe Be BE DBE WSA BCE «4: ace. 
189 W. PEARLAsTREET, 
. CINCINNATI, OHIO. 





Emery Wheels & Grinding Machines. 
THE TANITE CO.: 


Stroudsburg, Monroe County, 'Ras 


Orders may be Sirected to us at any of the following addresses, at each of 


|} which we carry a stoc 

New York, 4: Dey St. Pittsburgh, 187 First Ave. 

Chicago, 153 & 154 Lake St. ry Indianapolis, Cor. Maryland & Delaware 
Chicago, 40 Franklin St. Sts 
Minneapolis, 254 Second Ave., South. 
Philadelphia, 925 Market St. 
Boston, Cor. High & Oliver Sts 
St. Louis, 209 North Third St. 
St. Louis, 811 to 819 North Second St. 
Cincinnati, Cor. of Pearl & Plum Sts. 


New Orleans, Cor. U nion and St. Charles 
San Franc visco, 2 & 4 lifornia St 
Portland, Gregon, 48 ynt Si 

L verpool, 


42 The Tem 4 Dale St, 
Sydney, N Rw 4 


17 Pitt St, 


uses TOL, 


‘Sewing Machine 


| 
| 





HARTFORD, CONN., U.S 


MANUFACTURERS OF 


MAKE SPECIALTIES OF 


MHAPIG MACHINES, 


PILLAR SHAPERS, 
Power Planers 


16x16 to 48x48 inches square, 


Machinery. and various lengths. 


ALL FEEDS AUTOMATIC. Send for Illustrated Catalogue and Price Lists. 


DROP FORGINGS 


Of Every Description, from 1-16 ounce to 30 lbs. weight, 


Guns, Pistols, Sewing Machines, Machinists’ Tools, 
AND MACHINERY GENERALLY. 


The Pioneers as a specialty in this line of business. 
Send for Catalogue and Descriptive Cireular. 


THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 


oe ise 


AND 








for 


Estimates given promptly on receipt of models 





GRANT & BOGERT. uD 


MANUFACTURERS OF 


14 in. & 26 in. 


OSes 42) 


Punching Presses 


DIES AND OTHER TOOLS 


"SESE Fnac 


GOVERNCR, 


Unequaled: for accur. 

acy. mote conven 

ience, dura lity, work 

manship and design. 
Address, 


ROBERT W. GARDNER 
QUINCY, ILL. 


Nev York Agents, JAMES BEGGS & CO., No. 8 Dey Street. 















MANUFACTURER OF 


—resses, Dies, 


AND SPECIAL MACHINERY 
FOR SHEET METALS. 


PECIAL MACHINERY, TOOL 
MADE BY 
S. McHENRY, 


927 FILBERT ST., PHILADELPHIA. 
Fine Work Generally Solicited. 


if 





Py 
* 
A. 










t 
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pplica 
s. 


Photographs 
on a 


=Yer Fy: 
a 
" 

Beer cry wr Pale . 








16 to 48 in. swing. Cuts, 
~ and Prices furnished 
tion. LOWELL, MASS., U. 





GEO. W. FIFIELD,- 











ims tor rr i | | 
| ERICSSON’S CALORIC PUMP, 
) | 0. H. DRRMOAMER & CO. 10 Cortlandt st. New York. 


nuaccurer of ESINGrIINE TsA TELE ss trom 










yiléox Water-tube Steam Boilers. 
Adapted for on plosigns. Sate from 


ME'G CO., New York; 8,790 
EMBYER & CO. Philadel hia ; 
2,880 H. P. by DECASTRO & DONNER SUGAR IN: 
+ CO. P MERIGAN GRAPE 
is SUP & MOO RK 

New Jersey; 600 


OOL 
MIL H. .. UDEBak ett 
BROS. MENG CO., South Bend, nd., "eit bandrede of othore 
in all kinds of ‘busin 


Centennial ‘Exposition Medal ay Lh Hy thie belles to, for hist 
est economy and efficiency on test, 

Illustrated Circulars and other desired intormation 
promptly furnished. 


BABCOCK & WILCOX CO. 
30 Courtiandt Street, New York. 


THE BUFFALO STEEL FOUNDRY, ®¥FFAto. 


PRATT & LETCHWORTH, Proprietors. 


~~ Orders and Correspondence Solicited. 


J.M.CARPENTER R= eonnneenns 
DEOTPERE OTT 
PAWTUCKET.R.1. UAE 











MANUFAOTURER 


TAPS & DIES 


TE. WO BiSaperren™ 











